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A  New  Invented 

Universal,  Single  or  Double, 

MICRO  SC  OPE, 

Either  of  which  is  capable  of  being  applied  to  an  Improv'd 

SOLAR  APPARATUS. 


This  Treatise  contains  a  Defcription  of  the  Nature, 

Ufes,  and  Magnifying  Powers  of  Microscopes  in  general;  together 
,  with  full  Directions  how  to  prepare,  apply,  and  examine,  as  well  as 
preferve,  all  Sorts  of  minute  Objects  : 

Alfo  an  Account  of 
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INTRODUCTION 


HE  Study  of  Nature ,  or  in  other  Words , 
a  ferious  Contemplation  of  the  Works  oj 
God ,  is  certainly  one  of  the  mojl  pleafing 
and  ufeful,  as  well  as  mojl  extenjive  Kinds 
of  Knowledge.  It  is  indeed  the  great ,  and 
proper  ObjeSl  of  our  rational  Faculties ;  for  furely  we  can¬ 
not  employ  our  Reafon  better,  than  in  endeavouring  to 
make  ourf elves  acquainted  with  the  glorious  Works  of  that 
Being ,  to  whofe  Goodnefs  we  owe  it. 

Natural Philofophy  is  now  fo  greatly  improv'd  in  all  its 
fever al  Branches ,  that  few  Perfons,  who  have  had  the 
Happinefs  of  a  liberal  Education ,  are  wholly  unacquaint¬ 
ed  with  the  Value  of  it.  But  fill  the  Generality  of  Man¬ 
kind  are  guilty  of  one  very  great  Mifake ,  jor  they  are  apt 
to  form  an  abfolute  judgment  of  the  Works  oj  Nature , 
from  outward  Appearances  only ;  and  fo  imagine ,  that  the 
mof  grand  and  magnifcetit  Parts  of  the  Creation ,  are 

always 
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always  mofi  perfeEl ,  and  for  that  Reafon  mojl  worthy  of 
our  Regard.  The  Splendour  of  the  Sun  is  vifible  to 
every  it  ye,  and  we  need  only  look  upwards  in  order  to 
be  convinced ,  that  riothing  lefs  than  infnite  Power  and 
Wifdom,  could  firfl  create  the  Univerfe.  What ,  but 
an  Almighty  Hand ,  could  raife  fuch  a  glorious  Canopy 
as  that  of  the  Heavens,  fo  richly  adorned  with  Stars  ? 
Or  f  retch  out  fuch  a  fpacious  Area ,  as  this  terraqueous 
Globe  on  which  we  tread,  and  fail ;  and  which  is  fur- 
nijh  cl  with  every  Thing  that  is  neceffary  for  our  Sup¬ 
port  or  Happinefs  ?  And  indeed  thefe  great  Truths  are 
fo  very  obvious  to  the  loweft  Capacities ,  that  few  Per- 
fons  pretend  to  difpute  them ;  but  then  it  mujl  likewife 
be  own'd,  that  Men  are  generally  apt  to  confine  their 
Attention  to  the  mofi  fhining  Parts  of  Philofophy  and 
fo  treat  every  Thing  elfe  with  Coolnefs  and  Indifference, 
and  evenfome  Degree  of  Contempt.  But  furely  a  true 
Philofopher^  is  one,  who  diligently  purfues  the  Study  of 
Nature,  in  all  its  fever al  Branches',  who  can  behold 
with  Admiration  her  nobleft  ProduElions,  and  yet  view 
with  Pleafure  the  fmallefi  of  her  Works ;  in  floor t 
one,  who  thinks  every  thing  excellent,  that  owes  its 
Formation  to  her, fkilful  Hand.  Nor  is  this  a  forced 
and  imaginary  Defer iption,  but  a  real  CharaSler ;  and 
we  need  only  take  a  tranfient  View  of  fome  of  thofe  Crea- 
tures,  with  which  all  Parts  of  the  Earth  are  fo  plenti¬ 
fully  fiored,  in  order  to  be  convinced  of  the  Juftnefs  of 
it.  For  whether  we  regard  their  Elegance,  and  Beauty' 
or  confider  their  Fitnefs  to  anfwer  thofe  Purpofes ,  for 
wmch  trey  were  defigned ;  in  both  thefe  RefpeSls  we  Jhall 


INTRODUCTION.  £ 

find,  that  the  fmalleft  Creatures  are  ferfeEt  in  their 
Kind,  and  carry  about  them  as  fir ong  Marks  of  infinite 
Wifidom  and  Power,  as  the  greateft.  How  many  cu¬ 
rious  Animals  inhabit  the  Air ,  and  what  Numbers  tra- 
verfe  the  deep  Waters.  The  whole  Earth  is  full  of  Life ; 
there  not  being  a  jingle  Tree,  Plant,  or  Flower ,  but 
what  affords  Food  and  Shelter  to  a  Species  of  Inhabi¬ 
tants  peculiar  to  itfelfi  And  then  if  we  call  in  the  Af- 
fift  ance  of  Art,  what  a  new  Scene  of  Wonder  opens  to 
our  V iew  ?  What  an  infinite  Variety  of  living  Creatures 
prefent  themf elves  to  our  Sight  ?  Indeed  their  extream 
Minutenefs  may  at  fir  ft  feem  a  juft  Argument  for  that 
low  Opinion,  which  the  Vulgar  are  apt  to  entertain  of 
them\  however,  if  we  examine  them  with  Clofenefs  and 
Attention,  we  Jhall  foon  difcover  their  divine  Original. 
We  Jhall  then  furvey  with  Admiration  the  wonderful 
Art  and  Mechanifm  of  their  StruSlure  ;  wherein  fuch  a 
Number  of  Veffels,  Fluids,  and  Movements,  are  colleEl- 
ed  into  a  fingle  Point ;  and  That  often  invifible  to  the 
naked  Eye.  What  a  Profufion  of  the  richeft  Ornaments, 
and  gay  eft  Colours,  are  frequently  beftowed  upon  one  lit¬ 
tle  InfeEl ;  and  yet  there  are  Millions  of  others,  that  are 
as  beautiful  and  wonderful  in  their  Kind.  Some  are 
cowered  with  fhining  Coats  of  Mail ;  others  adorned  with 
Plumes  of  Feathers',  and  all  compleatly  fur  ni fid d  with  thofe 
Weapons,  that  are  moft  proper  for  defending  themf  elves, 
as  well  as  attacking  their  Enemies.  In  fhort,  the  more 
we  enquire  into  Nature,  the  more  excellent  fee  appears, 
and  we  Jhall  conftantly  find,  that  the  Beauty  of  her 
W< orks  will  gradually  rife  in  Proportion  to  our  Know¬ 
ledge  of  them.  There  is  no  fuch  Thing  as  Meannefs  in 
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any  °f  her  Productions  5  fome  indeed  may  be  more  grand , 
ana  happen  to  ft r ike  our  Senfes  more  firongly  than  others 
but  all  are  perfeEl  in  the  highejl  Degree .  ’ 

If  then  a  'ferious  Contemplation  of  the  Works  of  God , 
?nay  jufily  be  confider  d  as  an  excellent  Kind  of  Know¬ 
ledge,  and  worthy  of  our  Purfuit ;  and  if  all  thofe 
Works,  though '  different  in  Degrees  of  Splendour,  are 
Jtill  perfect-,  it  is  hoped,  that  an  humble  Attempt  to 
improve,  and  encourage  the  Study  of  any  Branch  of  Na¬ 
tural  Philofophy ,  will  not  be  unacceptable  to  the  Publick. 
And  fine e  the  Knowledge  of  the  Microfcope  has  always 
been  look'd  upon  as  no  inconfiderable  Branch  of  Natural 
Philofophy  and  as  that  Part  of  it  has  more  particularly 
fallen  within  the  Compafs  of  the  Author's  Studies,  he 
has  ventured  to  make  it  the  S'ubjecd  of  the  following  Trea- 
tife ;  a  SubjeEl,  which  has  fo  often  employ'd  the  moft 
learned  Men,  that  it  can  hardly  fiand  in  Need  of  an  A- 
pology  for  the  Choice  of  it. 

Having  f aid  thus  much  with  Regard  to  the  Science,  I 
/ball  now  beg  Leave  to  fay  fomething  of  the  Inftrument 
itjelf  ;  and  then  make  Hafte  to  acquaint  the  Reader  with 
what  he  is  to  expeff  in  the  following  Sheets. 

.  . e  Microfcope  is  an  Infirument  fo  curious  and  enter¬ 
taining  and  Jo  generally  efieemed  amongft  the  learned 
Part  of  the  Wor  d,  that  one  great  Reafon  of  its  being  fo 
much  dif regarded,  by  Men  of  Leifure  and  Fortune,  mu  ft  be 
owing  to  the  Difficulty  ofufingfome  of  thofe,  which  have  been 
hitherto  invented  Befides,  many  Perfons  have  negleBed 
nie  Microfcope,  from  an  Apprehenfion,  that  a  good  De- 
gree  of  Knowledge  in  Opticks  would  be  neceff ary  to  their 
Under  funding  even  the  experimental  Part  of  if,  where¬ 
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as  nothing  more  is  really  required ,  than  good  Eyes,  good 
Glaffes,  and  a  well-confiruEled  Injlrument ;  with  thej'e  Helps, 
a  common  Under  ft anding ,  and  a  little  Praffiice,  will  be 
Efficient  to  carry  us  through  this  Branch  of  Natural 


Others ,  again ,  have  confider  d  the  Microfcope  as  an 
Injlrument ,  which  is  perhaps  capable  of  affording  a  little 
Amufement ,  or  even  raifng  our  Wonder  for  a  Moment , 
hut  is  indeed  of  no  real  Service.  However ,  this  is  an 
ObjeEiion  that  refieEls  more  upon  the  Author  of  it ,  than 
the  Injlrument ;  and  therefore  does  not  feem  to  deferve 
the  Ceremony  of  an  Anfwer.  Some  alfo  have  laid  a  fide 
the  Microfcope ,  after  a  little  Ufe ,  merely  from  a  Want 
of  knowing  what  Ob  jells  to  examine ,  and  where  to  find 
them  \  as  well  as  how  to  prepare  and  apply  them. 

I  hope  the  Reader  will  find ,  that  I  have ,  in  fiome 
Meqfure ,  furmounted  all  thefie  Difficulties.  For ,  firfi , 
I  have  given  a  clear  and  accurate  Defer iption  of  my  new 
invented  Univerfal  Microfcope ;  which  comprehends  all 
the  fever al  Ufes  of  other  Microfcopes ,  in  one  Apparatus  ; 
a  Circumfiance  that  deferves  a  very  particular  Confit de¬ 
ration.  For  Microfcopes  have  been  generally  confiruEled 
Joy  as  chiefly  to  excel  in  a  fingle  Infiance fome  having 
been  adapted  for  viewing  Opake ,  and  others  for  Fr an f pa¬ 
rent  Obje&s ;  but  none  capable  of  Jhewing  both  in  the 
fame  exaEl  Manner.  I  have  therefore  endeavoured  to 
contrive  my  Univerfal  Microfcope  fo ,  as  to  render  it  ca¬ 
pable  of  doing  every  Fhing  that  can  be  expeSled  from  fuch 
a  Kind  of  Injlrument.  I  have  likewifie  Jhewn  how  it 
may  be  applied  to  an  improved  Solar  Apparatus ;  in 
which  Application  of  it ,  there  is  a  particidar  Contri¬ 
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vance  for  confining  Frogs ,  Mice,  Bats ,  &c\  in  order 
to  view  the  Circulation  of  the  Blood  in  the  Mefentery , 
and  other  Parts  of  thofe  Animals. 

Next  I  have  proceeded  to  give  a  Defcription  of  all  the 
different  Sorts  of  modern  Microf copes,  that  have  been  hi¬ 
therto  invented ;  fo  that  any  Gentleman,  who  is  willing 
to  pur  chafe,  may  readily  comprehend  their  fever al  Ufes, 

and  by  comparing  than  together,  be  enabled  to  form  a 
true  Judgment  of  their  Value. 

I  come  ?iow  to  acquaint  the  Reader  with  what  he  is  to 

expea  in  the  following  Sheets,  and  this  I  fhall  do  in  a 
very  few  Words. 

And  here  I  muft  be  fo  ingenuous  as  to  confefs,  that 
my  Book  contains  rather  a  faithful  ColleBion  of  every 
Thing  that  has  hitherto  been  mention  d  by  the  befl  Writers 
upon  Microfcopes,  than  Matters  of  my  own  Invention 
However  I  can  truly  fay,  that  my  fincere  Endeavours 
have  not  been  wanting,  in  order  to  range  thefe  Materials 
under  their  proper  Heads,  as  well  as  to  enlarge  upon 
them,,  where  it  was  requifite,  in  the  moff  plain  and  in¬ 
telligible  Manner.  I  have  likewife  attempted  a  Trunca¬ 
tion  of  two  very  valuable  Pieces  ;  the  one  containing  Mr. 
Joblot’j  Obfervations  upon  the  Animalcula,  that  are 
found  in  many,  different  Sorts  of  Infufeons ;  the  other  Mr. 
Trembley’j  Account  of  the  frefh  Water  Polype ;  nei¬ 
ther  of  which,  I  believe ,  has  hitherto  appeared  ■  in  our 
Language.  ,• 

t0  Copper-Plates,  I  have  taken  particular  Care 
to  have  them  copied  from  exceeding  good  Drawings,  and 
then  engraved  in  the  very  beft  Manner ;  and  in  order  to 
prevent,  as  much  as  poffible,  any  Inaccuracy,  /  always 

obferved 
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obferved  the  following  Method ;  When  I  had  a  Mind  to 
'  make  a  Drawing  of  any  ObjeB,  I  placed  it  in  my  Uni - 
verfal  Microfcope ,  and  applied  it  to  an  improved.  Solar 
apparatus ;  by  which  Means  the  ObjeB  was  thrown  up¬ 
on  a  large  Sheet  of  white  Paper ,  and  magnified  to  a  De¬ 
gree,  that  cannot  be  conceived  by  thoje ,  who  have  never 
feen  the  Experiment.  I  then  took  my  Pencil,  and,  went  over 
every  Line  of  the  ObjeB ,  with  all  imaginable  Care  and 
ExaBnefs ,  dill  I  had  finijhed  a  compleat  Drawing  of  it ; 
and  this  being  fixed  in  the  Camera  Obficura ,  and  jo  re¬ 
duced,  according  to  the  JlriBejl  Rules  of  PerfipeBive ,  to 
a  Size  proper  for  my  Book,  I  .drew  from  it  the  Pattern, 
which  was  fient  to  my  Engravers.  •; And  indeed  I  have 
been  fio  extreamly  careful  with  RefipeB  to  the  Copper- 
Plates,  that  no  Exp.ence  has  been  wanting ,  in  order  to 
their  being  engraved  in  the  very  b eft  Manner.  It  is  for 
this  Reafion  that  I  am  obliged  to  raifie  the  Price  of  my 
Book  much  higher ,  than  I  ever  intended,  or  even  defined ; 
however,  as  it  is  not  a  Matter  of  Choice,  but  abfiolute 
Neceffity,  I  hope  the  Publick  will  be  fio  indulgent,  as  to 
take  it  into  their  Confideration. 

As  my  Microfcope  has  had  the  good  Fortune  to  meet 
with  a  favourable  Reception  from  many  Gentlemen  of  Di- 
fiinBion  and  Learning  in  England,  as  well  as  feve- 
ral  Parts  s/Europe  ;  I  thought  an  accurate  Defcrip- 
tion  of  it  would  not  be  dif agreeable  to  thofe,  who  had 
been  pleafed  to  honour  me  with  their  Cuftom.  This  was 
my  foie  Intention  in  fitting  down  to  .writt,  but  I  quickly 
found  my f elf  engaged  much  deeper,  than  at  fir  ft  I  defign- 
ed ;  and  at  length  began  to  believe,  that  a  ColleBion  of 
the  mo  ft  valuable  Materials  that  could  be  met  with  in 

a  the 
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I/L/W  ^riters  upon Micr  of  copes,  might  perhaps  k? 
pleafmg,  as  well  as  ufeful  to  the  Publick.  /  was  leaf  /, 

ajftfied  in  this  Undertaking,  by  being  allowed  a  free  Ac- 
cefsto  one  of  toe  fineft  Libraries  in  Eng  land/ belong- 
rng  to  a  noble  Perfonage,  whofe  Name  I  am  not  perml - 
ted  to  mention,  but  Me  Goodnefs  upon  this,  aid  all  o- 
ther  Occafons  I  Jhall  conflantly  acknowledge  with  the 
Inghejl  RefpeEl  and  Gratitude.  I  Jhall  "hit  I 

have  neither  fo  much  Ambition,  nor  Fanity,  as  to  Ire- 
J,  wie.°  reckon  my f elf  among  the  Number  of  thofe  barn- 
ed  Men,  who  have  wrote  upon  this  Subjetl.  My  Pro 

i  &  *•>  •} 


Infght  into  fever al  Branches  < ,j  natural  fhil  i  />/,  a 
I  cannot  reproach  myfelf  with  having  wilfully  nellll 
any  Opportunity  of  Improvement,  but  fill  /  aJ  f  n 
Mb  e,  that  my  Book  muft  have  many  DefeBs ;  jJllr 

I  rely  very  much  upon  the  Candour  of  the  Reader  anil 
fi  Me,  Leave,  farther 

my  Mite  into  the  publick  Treafury.  J  W 
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CHAP.  I. 


Containing  the  Defer  iption  and  life  of  a  New  Uni¬ 
versal  Single  Microfcope,  invented,  made  and 
fold  by  George  Adams.,  at  Tycho  Brahe V 
Head,  in  Fleet-Street,  London. 

T  hath  long  been  the  Defire  of  the  Curious  and  Inquifftive 
Part  of  Mankind,  to  have  a  Microfcope  which  would  be 
Portable  and  Univerfal,  that  is  to  fay,  One  only  Inftru- 
ment ,  by  which  all  Sorts  of  minute  Objects  might  be  ob~ 
ferv’d. 

I  fhall  here  prefent  the  Reader  with  a  Defcription  of 
One,  which  comprehends  all  the  wiftfd-for  Advantages,  becaufe  it  con- 
tains  a  fufficient  (tbo9  fmall^  yet  all  that's  necejfary)  Apparatus ,  to  perform 
the  Effedts  of  all  the  various  Sores  of  Microfcopes,  (and  fome  of  them  very 
elaborate  ones  too)  that  have  been  heretofore  invented  ^  nay,  I  can  go  far¬ 
ther,  and  fay  alfo  of  fome  others  that  have  been  fince  attempted. 

It  is  capable  of  obferving  all  thofe  very  minute  Animals,  which  walk  or 
crawl  upon  the  Earth,  Trees,  Flowers,  &c.  thofe  which  fly  in  the  Air, 
and  the  Animalcula  that  fwim  in  prepared  Liquors,  and  in  thofe  which 
have  had  no  Preparation ;  it  may  alfo  be  very  advantagioufly  employed  in 
examining  the  Circulation  of  the  Blood,  &c.  in  the  Infide  of  larger  Ani¬ 
mals,  and  likewife  in  the  Difcoveri.es  of  the  minute  Particles  of  Minerals, 
Plants,  &c.  wherein  may  be  perceived  what  amazing  and  ftupendious  Con¬ 
trivances,  exadl  and  perfectly  uniform  Proportions,  the  great  Author  of 
Nature  hath  endowed  thofe  very  minute  Parts  of  the  Creation  with,  which 
are  fo  extreamly  fmall,  as  to  efcape  the  belt  Eyes  deprived  of  this  Affift- 
ance  of  human  Art. 

This  Microscope  is  made  either  of  Brafs  or  Silver ,  and  is  compofed 
of  fix  double  Convex  Lens' s^  of  different  Foci. 

Reprefented,  as  put  together  for  Ufe  in  Fig.  i. 

"When  it  is  firft  taken  out  of  its  Box,  the  two  Legs  A,  B,  are  to  be 
turn’d  about  upon  the  Joint  C,  till  they  make  an  equilateral  Triangle  with 
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the  fixed  Leg  D,  then  will  the  Pillar  E,  be  fupported  in  a  perpendicular 

Pofture. 

F,  is  an  illuminating  Glafs,  for  refledting  the  Light  of  the  Sky,  the 
Sun,  or  a  Candle,  upon  the  Objedt :  Its  Support  H,  is  to  be  put  into  a 
Hole,  in  the  Center  of  the  round  Piece  G. 

The  Objedt-Bearer  I,  with  its  Springs  b,  and  Slider  K,  has  a  fquare 
Stem  behind  the  Slider,  which  is  to  be  put  into  a  Hole  at  L,  in  the  up¬ 
right  Pillar  E. 

M,  M  M,  is  a  fcollop’d  Plate,  which  contains  the  fix  Magnifiers, 
number’d  from  i  to  6,  the  lead  Number  being  the  greateft  Magnifier  ;  in 
the  Center,  and  on  the  Underfide  of  this  Plate,  is  a  fhort  Cylinder,  with 
a  final!  Steel  Pin  near  the  End  of  it.  This  Cylinder  is  to  be  placed  in  the 
Top  of  the  Pillar  E,  in  fuch  a  Manner  that  the  rforefaid  Steel  Pin  may 
go  into  the  Slit  at  ae. 

N,  a  black  Eye  Piece,  hollowed  out  to  defend  the  Eye  from  the  Side 

Rays  of  Light,  under  which  the  Magnifiers  may  be  turn’d  round  at  Plea- 
fiire  •,  fo  that  in  this  Apparatus  there  is  no  Trouble  in  changing  the  Mag¬ 
nifiers,  they  being  fo  contrived  as  to  be  fuccefiively  brought  under  the 
Eye-Piece  N.  • 

O,  is  a  refledling  Speculum  of  Silver,  or  other  Metal,  highly  polifhed  ; 
which  when  an  opake  Objedt  is  to  be  viewed,  muft  be  placed  under  the 
Eye-Piece  N.  By  which  Means,  the  Light  thrown  upon  it  from  the  Mir- 
rour  F,  will  be  by  it  collected  and  refiedted  back  again  upon  that  Surface 
of  the  Objedt  next  the  Eye ;  which  will  then  be  fo  ftrongly  illuminated, 
as  to  be  examined  with  Eafe  and  Pleafure. 

This  removes  the  Inconvenience  of  having  the  dark  Side  of  an  Objedt 
next  the  Eye,  that  having  been  hitherto  an  unfurmountable  Obftrudtion 
to  the  making  Obfervations  on  opake  Objedts,  with  any  confiderable  De¬ 
gree  ofExadtnefs.  For  in  all  other  modern  Contrivances  generally  known, 
when  a  large  Magnifier  is  u fed,  theNearnefs  of  the  Inftrument  to  the  Ob- 
jedt,  unavoidably  overfhadows  it  fo  much,  that  its  Appearance  is  render’d 
obfcure  and  indiftindt  ;  although  many  Ways  have  been  tried  to  throw 
Light  upon  an  Objedt  from  the  Sun,  the  Sky,  or  a  Candle,  by  a  Con¬ 
vex  Lens,  placed  on  the  Side  thereof,  yet  this  refradted  Light  falls  on  the 
Objedt  fo  obliquely,  that  it  rather  ferves  to  give  a  confufed  Glare,  than  to 
afford  a  clear  and  perfedt  View. 

P,  is  an  adjufting  Screw,  by  the  turning  of  which  an  Objedt  placed  be¬ 
tween  the  Objedt  carrying  Plate  I,  and  Springs  b,  is  readily  railed  or  de- 
prelfed  ;  until  it  is  brought  into  the  exadtFocus  of  the  Magnifier. 

i,  2,  3,  4,  5,  6,  are  Marks  on  the  Pillar  E,  to  fhew  the  refpedtive 
Diftances  of  the  Objedt  from  the  Magnifiers,  according  as  each  Glafs 
magnifies  more  or  lefs.  —  For  Inftance,  if  you  ufe  the  5th  Magnifier, 

firft 


Single  Microfcope.  5 

firft  place  it  under  the  Eye-Piece  N,  and  then  with  your  Finger  and  Thumb 
turn  the  Screw  P,  till  the  Finger  of  the  Hand  which  is  engraved  on  the 
Sliding  Piece  Q,  points  to  the  Mark  5  on  the  Pillar;  then  will  the  Objed 
be  very  near  its  exad  Diftance  from  the  Magnifier;  fo  that  by  a  Turn  or 
two  of  the  Screw  P,  either  backwards  or  forwards,  to  be  found  by  Trial, 
you  may  foon  fit  it  exadly  to  your  Eye. 

The  Objed  carrying  Plate  I,  and  Steel  Springs  b,  are  capable  of  hold- 
ing  Ivory  Sliders  ;  or  other  Contrivances  of  different  Thickneffes,  by  un~ 
fcrewing  the  little  Screw  c,  and  with  your  Nail  preffing  down  the  Slider  K, 
by  the  Button  d,  the  Steel  Springs  will  then  be  fo  feparated  from  the  Plate  I, 
as  to  receive  any  other  Part  of  the  Apparatus  ;  and  may  be  there  made  faff 
by  tightening  the  Screw  c. 

e,  A  Nut,  by  the  fcrewing  of  which,  the  Joint  C  may  be  tightned,  if 
at  any  Time  it  fhould  wear  eafy. 

\ The  Plate  numbered  Fig.  2.  represents  the  Apparatus  belonging  to  the  Uni - 
verfal  Single  Microfcope ^  Fig.  1.  and  alfo  to  the  Univerfal  Double  Micro- 
[cope ,  reprefented  by  Fig.  3.  Whereof, 

a,  b,  f,  Is  a  Contrivance  to  confine  a  fmall  Fifh,  by  putting  its  Tail 
under  a  Spring  on  the  Infide  at  c,  and  tying  the  Body  of  the  Fifh  to  the 
long  Part  b,  f,  the  two  extreme  Ends  of  the  Tail,  may  be  drawn  through 
the  Slits  d,  d,  on  each  Side,  that  the  Middle  of  the  Tail  may  lie  flat:  Then 
put  the  End  ^  of  this  Fifh* pan  between  the  Objed  carrying  Plate  I,  and 
Springs  b,  of  Fig.  i,  or  Fig.  3,  (they  being  firft  opened  to  a  proper  Thick- 
nefs  to  receive  it,)  in  fuch  a  Manner,  that  the  Hole  e,  under  which  the 
Tail  of  the  Fifh  is  placed,  may  lie  nearly  under  the  Center  of  the  Hole  f, 
in  the  Objed  carrying  Plate  I.  In  this  Pofition,  the  Magnifiers  may  be 
all  fucceftively  turned  over  the  Objed :  And  the  Circulation  of  the  Blood 
examined  from  the  leaft  to  the  greateft  Magnifier,  with  Eafe  and  Pleafure. 
It  may  alfo  be  feen  in  the  Webb  between  the  Toes  of  a  Frog’s  hind  Foot, 
which  is  to  be  placed  under  the  Spring  at  c,  and  its  Body  tied  with  a  Tape 
to  the  Part  b,  f. 

R,  is  a  Piece  of  Glafs  to  be  placed  as  Occafion  requires,  either  upon  the 
Surface  of  the  Objed  carrying  Plate  I,  or  between  it  and  the  Springs  b  ; 
its  Ufe  is  to  hold  any  accidental  Objed  that  may  offer  ;  fuch  as  the  Ani¬ 
malcules  in  Fluids,  (which  may  be  very  commodioufly  examined  in  this 
Manner)  Dufts,  Cryftals  of  Salts,  the  Farina  of  Vegetables,  &c. 

S,  S,  A  jointed  Slider,  containing  two  flat  Glaffes,  with  Cavities  funk 
in  them,  defigned  for  confining  any  fmall  Objed  without  crufhing  or  de¬ 
ft  roying  it ;  fuch  as  Aquatics,  or  any  other  live  Infeds,  as  Fleas,  Buggs, 
Lice,  &c.  and  is  alfo  to  be  placed  between  the  Objed  carrying  Plate  I, 
and  Springs  b,  which  muft  be  fet  wider  to  receive  it  as  before  direded. 

T,  is  an  Ivory  Slider  with  four  Holes,  wherein  to  place  different  Objeds 
between  two  Pieces  of  Mufcovy  Talcs,  and  is  alfo  to  be  applied  between 
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?  he  Object  carrying  Plate  I,  and  Springs  b,  fee  Fig.  r,  with  the  Ivory  Slider 
T ,  applied  to  it.  J 

V'  with  its  Socket  g.  Hiding  Steel  Bar  h.  Joint  i,  and  its  fpringin"  Tube 
k,  through  which  runs  a  Steel  Wire ;  one  End  whereof  terminates  in  a 
lharp  Point  1,  and  the  other  hath  a  Pair  of  Piyers  m,  foldered  to  it :  The 

Joint  i  having  a  twofold  Motion  for  the  readily  placing  the  Parts  of  an 
opake  Objed  before  the  Magnifier. 

T  he  1  oi  nt  or  I  lyers,  are  to  be  thru  ft  into,  or  take  up,  and  hold  any 

Iii led  or  Objed  ;  eithet  of  them  may  be  turned  under  the  Magnifier  as 
belt  fuits  the  Purpofe. 

When  this  Apparatus  is  ufed,  the  fquare  Stem  n,  of  the  Socket  g  muft 
be  put  on  to  the  Pillar  E,  at  the  Hole  L,  Fig.  i,  and  3,  (the  Objed 
1  late  I,  with  its  Springs  b  and  Slider  K  being  firft  removed,)  it  is  repre- 
lented  as  applied  to  the  Microfcope  at  Figure  3. 

\N  is  a  round  Objed  Plate,  one  Side  black  and  the  other  white,  for 
rendring  Objeds  the  more  vifible,  by  placing  them  if  black  upon  the 
white,  and  if  white  upon  the  black  Side.  A  Steel  Spring  o  turns  on  each 
Side  to  make  any  Objed  faft,  and  a  hollow  Pipe  p  ififues  from  the  Objed 
Plate  which  may  be  fcrew’d  upon  the  Aiding  Wier’s  Point  1  y  is  another 

black  and  white  Objed- Plate,  to  be  ftuck  on  the  aforefaid  Wires  Point  for 
opake  Objeds. 

X  is  a  fmall  Brafs  Box,  with  a  Joint  at  q  and  a  Glafs  on  each  Side  its 
Ufe  is  to  confine  any  living  opake  Objed;  for  Examination.  This  Box 
alfo  hath  a  Pipe  r,  to  fcrew  over  the  End  of  the  Aiding  Wire  J 

_Y  a  Pair  of  Piyers  or  Forceps,  to  take  up  any  Objed,  and  manage  it 
with  Convemency.  0 

Z,  a  fmall  Ivory  Box,  with  Ifinglafs,  to  be  placed  when  wanted,  in  any 
Of  the  Ivory  Sliders.  3 

.  f’,  Is,  f  Wnth  Magnifier,  fet  in  Ivory,  to  be  held  in  the  Hand  or  laid 
in  the  black  Eye-piece  Nj,  for  viewing  any  large  Objed. 

t,  A  little  Hair-Brufh  or  Pencil,  wherewith  to  wipe  any  Dull  from  off 

the  Glaffes,  or  to  take  up  any  fmall  Drop  of  Liquid  one  would  examine, 
and  to  put  it  upon  the  Glafs  R. 

When  a  tranfparent  Objed  is  to  be  examined,  thruft  the  Ivory  Slider 
which  contains  the  Objeds,  between  the  Objed  carrying  Plate  I,  and  the 
Steel  Springs  (they  being  firft  opened  to  receive  the  Thicknefs  of  the  Slider) 
and  oblerve  always  to  put  that  Side  of  the  Slider  where  the  Brafs  Rin°-s 
are,  .artheft  from  your  Eye  :  Then  turn  the  Magnifier  you  intend  to  ufe 
under  tne  Eye-piece  N,  and  fet  the  Finger  of  the  Hand  on  the  Hiding 
I  lece  <4,  to  the  Mark  anfwering  the  Number  of  the  Magnifier 

The  Microfcope  being  placed  on  a  Table  near  the  Window,’  dired  the 
Mirrour  F  towards  the  Sky,  and  then  looking  through  the  Eye-piece  N 
upon  the  Objed,  placed  next  under  the  Plate  I,  turn  the  illuminating  Glafs 
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F,  fo  about  upon  its  Support  H,  and  Joint  v,  till  the  Light  is  refieded 
upwards  to  the  Objed. 

If  it  fhould  then  happen  not  to  be  at  its  due  Diftance  from  the  Magni¬ 
fier,  turn  the  Screw  P  at  the  fame  Time  you  are  looking  at  the  Ob¬ 
jed,  till  it  be  made  to  fit  your  Eye  ♦,  which  you  will  then  know  by  its  ap¬ 
pearing  perfectly  diftind  and  clear. 

I  tnuft  here  obferve  that  the  Screw  P  is  to  be  turned  as  your  Hands  and 
Arms  are  refting  upon  the  Table,  which  is  a  Conveniency  to  be  met  with 
in  no  other  Microfcope.  All  others  requiring  the  Obferver  to  raife  his 
Body  and  Arms  in  adjufting  the  Objed  to  fit  his  Sight  ;  which  is  not  only 
very  troublefome  but  tirefome  too  ;  efpecially  if  it  requires  any  confiderable 
Attention.  Whereas  in  this  new  univerfal  Microfcope  a  leaning  Pofture  is 
fufficient,  and  confequently  the  eafieft  of  all  others  for  microfcopick  Ob- 
fervations. 

When  an  opake  Objed  is  to  be  view’d,  place  the  refieding  Speculum  O 
exactly  under  the  Eye-piece  N ;  Fig.  i,  and  fix  your  Objed  either  on  the 
Point  of  the  Sliding  Wire  1,  in  the  Plyers  m,  in  the  Brafs  hollow  Box  X, 
or  on  the  Objed  Plate  W,  as  may  be  moll  convenient  according  to  the  Na¬ 
ture  of  it  •,  then  apply  this  whole  Apparatus  mark’d  V,  to  the  Microfcope, 
by  putting  its  Stem  n  into  the  Hole  L  of  the  Pillar  E  :  The  Objed  carrying 
Plate  being  firft  removed.  See  Fig.  3.  where  this  Apparatus  is  applied 
to  the  Microfcope.  The  Microfcope  being  placed  upon  a  Table  near  the 
Window,  dired  the  illuminating  Glafs  to  the  Light,  fo  as  to  throw  it  upon 
the  Speculum  O,  then  looking  through  the  Eye- Piece  N,  and  that  Magni¬ 
fier  you  judge  fittefb  for  the  Objed  you  would  examine ;  by  the  Aftiftance 
of  the  Steel  Bar  h,  Aiding  in  its  Socket  g,  the  Point  and  Plyers  Aiding  in 
their  fpringing  Socket  k,  together  with  the  double  Motion  of  the  Joint  i. 
The  Objed  may  be  turn’d  about,  rais’d  or  deprefs’d,  brought  nearer  to 
the  Magnifier,  or  put  farther  from  it,  till  you  hit  the  true  focal  Di¬ 
ftance,  and  the  Light  be  refleded  ftrongly  on  the  Objed  from  the  Spe¬ 
culum  O.  The  Screw  P,  will  alfo  greatly  afiift  in  adjufting  the  Objed 
to  fit  your  Sight.  In  this  Manner  an  opake  Objed  will  be  fhewn  furpri- 
zingly  diftind  and  clear. 

It  is  always  beft  to  view  an  Objed  at  firft  with  one  of  the  leaft  Mag¬ 
nifiers,  by  which  Means,  you  may  examine  the  whole,  or  a  large  Part 
thereof  at  once,  and  then  gradually  to  infped  the  feveral  particular  Parts, 
by  fuqcefiively  turning  the  larger  Magnifiers,  under  the  Eye-Piece  N,  and 
thereby  gain  a  true  Idea  of  the  Whole  and  all  its  Parts.  Altho5  the  greateft 
Magnifiers  can  fhew  but  a  very  fmall  Portion  of  an  Objed  at  once :  Yet 
by  gently  moving  the  Slider  that  contains  the  Objed,  and  fometimes 
gently  turning  the  Magnifier  backwards  or  forwards  within  the  Limits 
of  the  Hole  in  the  Eye-Piece  N,  or  if  it  be  an  opake  Objed  by  Aiding 
the  Steel  Bar  h  backwards  or  forwards  in  its  Socket  g,  the  Eye  will  regu- 
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larly  furvey  it  all:  And  if  any  Part  fhould  be  out  of  Diftance,  it  may  be 
eafily  re&ified  by  turning  the  Screw  P,  one  Way  or  the  other. 

In  ufing  the  firft  Magnifier  in  the  Single  Microfcope,  the  Objed  is  re¬ 
quir’d  to  be  brought  fo  near  the  Glafs,  as  almoft  to  touch  it  ;  therefore  par¬ 
ticular  Care  muft  be  taken  not  to  fcratch  it  by  rubbing  the  Slider,  &c.  againft 
it ;  a  few  Turns  of  the  Screw  P  will  eafily  prevent  it,  and  give  it  Room. 

I'he  Objeds  may  be  changed  in  the  Sliders  for  any  other  you  think 
proper,  by  taking  out  the  Brafs  Rings  which  keep  in  the  Glades  where  the 
Objeds  lie,  with  the  Point  of  a  Penknife  ;  and  if  you  turn  the  Slider,  the 
I  ales  will  fall  out :  After  which  you  may  put  what  you  pleafe  between 
them,  and  replace  the  Rings. 

\ 

CHAP.  II. 

Containing  the  Defcription  and  UJe  of  a  New  Uni- 
‘verfal  ‘Double  Microfcope,  invented  and  wade  by 
George  Adams,  at  Tycho  Brahe V  Head,  in 
Fleet-Street,  London. 

v 

THIS  Microfcope  is  compofed  of  three  double  convex  Lens’s,  two 
of  which  are  placed  in  the  Body  thereof  at  a  and  b,  and  the  Magni¬ 
fier  at  g,  fix  of  which  belong  to  this  Microfcope,  and  are  fixed  in  a  Lol¬ 
lop’d  Plate  M,  M,  M,  moveable  about  a  Center  at  f,  by  which  Means 
either  of  them  may  be  readily  turn’d  under  the  other  two  Glades,  as  at  <* 
whereby  the  T rouble  of  fearching  out  for  different  Magnifiers  is  remov’d. 

The  Body  of  the  Microfcope  is  fupported  by  the  Arm  T,  having  a  cir¬ 
cular  Collar,  whereinto  it  may  be  ferewed,  or  from  whence  it  may  be  eafily 

taken  ;  this  Arm  proceeds  from  the  upper  Part  of  the  Hiding  Socket 
T,  f. 

The  aforefaid  Socket  T,  f,  together  with  the  Lollop’d  Plate  M  M  M, 
and  the  Body  of  the  Microfcope  •,  may  be  moved  up  or  down  the  fquare* 
Bar  R  S,  which  is  divided  into  as  many  Parts  (i,  2,  3,  4,  5,  6.)  as  there 
are  Magnifiers  of  different  Foci ;  fo  that  the  Diftance  of  the  Objedl  from 
the  Objeft-GIafs  may  be  found  without  any  Trouble,  by  fetting  the  Finger 
of  the  Hand  engrav’d  upon  the  Socket,  to  the  correfpondent  Number'of 
the  Magnifier  (then,  under  the  Body  of  the  Microfcope)  on  the  Bar  R  S, 
and  fixing  it  there  by  Help  of  the  Screw  h.  But  as  it  is  fcarce  exaftly 
enough  determined  this  Way,  the  Objedt  may  be  brought  nearer  to,  or 
removed  farther  from  the  Magnifier  at  Difcretion,  by  a  Turn  or  two  of  tke 
Screw  P.  Remembering  at  the  fame  Time,  the  upper  Hand  is  fet  to  any 

Number 


Number  on  the  fquare  Bar,  to  place  the  Index  on  the  Piece  to  the 
Flower-de-luce  on  the  upright  Pillar  E. 

O,  is  a  reflecting  Speculum  highly  polifhed,  which  mu  ft  be  placed  at 
R,  when  an  opakeObjedt  is  to  be  viewed,  on  which  a  direct  Light  becomes 
refleded  from  the  aforefaid  Speculum. 

The  fquare  Bar  R  S,  fits  into  the  Top  of  the  upright  Pillar  E,  and  may 
be  made  fail  thereto  by  the  Screw  at  te. 

The  Objed-Bearer  I,  Ivory  Slider,  illuminating  Glafs  F,  with  its  Sup¬ 
port  H,  and  round  Piece  G,  and  the  Apparatus  V,  with  its  Nippers  and 
Hiding  Wire,  &c.  having  been  fufficiently  defcribed  in  the  foregoing  Chap¬ 
ter,  I  (hall  refer  the  Reader  to  that  for  the  IJfes  thereof,  and  alfo  for  a  De- 
fcription  of  the  Apparatus,  which  is  exadly  the  fame  as  that  reprefented  in 
Fig.  2.  and  its  Ufes  and  Application  to  this  Univerfal  Double  Microfcope, 
the  very  fame  as  in  the  foregoing  Univerfal  Single  One, 

I  have  alfo  adapted  to  either  of  thefe  two  New  Microfcopes,  a  particular 
Apparatus  for  confining  Frogs,  Mice,  Bats,  fcU.  in  order  for  viewing  the 
Circulation  of  the  Blood  in  the  Mefentery,  or  any  of  the  tranfparent  Skins, 
which  will  by  and  by  be  fully  defcribed. 

It  remains  therefore  only  to  fhew  how  thefe  two  New  Microfcopes  are 
bed  illuminated  by  Candle-Light,  which  is  by  letting  the  Rays  of  Light 
tranfmitted  from  the  Candle,  firft  pafs  through  a  Glafs  Globe  *,  filled 
with  Water  before  they  fall  on  the  illuminating  Glafs  F,  and  if  that  fhould 
prove  too  glaring,  as  it  fometimes  does,  interpofe  between  the  Globe  and 
Microfcope,  a  Piece  of  thin  oil’d  Paper,  by  which  Means  mot  Sorts  of 
Objects  may  be  view’d  as  well  by  Night,  as  in  the  Day-Time. 

Either  of  the  foregoing  new  invented  Univerfal  Microfcopes,  may  be 
applied  to  the  folar  Apparatus,  and  may  be  had  at  my  Shop  feparate  or 
together.  They  are  very  portable,  and  neatly  packed  up  in  fmall  Cafes. 

After  having  given  aDefcription  of  the  new  invented  Univerfal  Micro¬ 
fcope,  in  both  its  Forms,  that  is  to  fay,  either  fingle  or  double;  it  is  convenient 
to  fay  fomething  concerning  the  Ufes  thereof.  And  here  I  muft  inform 
the  Reader,  that  my  Curiofity  and  Defire  of  rendering  this  Inftrument  as 
perfect  as  pofiible,  hath  engaged  me  to  find  out  Methods,  which  might  fully 
fatisfy  thofe  who  are  willing  and  defirous  of  prying  into  the  minute  Re¬ 
cedes  of  Nature,  and  repeat  the  Experiments  and  Obfervations  related  in 
the  following  Natural  Hiftory. 

In  order  therefore  to  obferve  Flies,  and  other  Infedts  of  the  like  Bulk, 
ftick  them  upon  the  Hiding  Wires  Point,  or  pinch  Home  Part  of  them  be¬ 
tween  the  Nippers,  and  apply  them  under  the  refledling  Speculum  O. 

I  have  already  {hewn  that  Lice,  Fleas,  Ants,  and  other  Animals  of  the 
fame  Size  may  be  obferved  alive,  by  being  confined  between  the  two 

*  For  the  Want  of  a  Jeweller’s  Globe,  a  common  globular  Decanter,  filled  with  clear  Wa¬ 
ter,  will  anfwer  the  fame  End, 

Glades 
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N!ppersSm’of “v7  ^  pi/,ch’d  by  the  Breach  between  tb« 

the  Pleafure  of  obferving  all  the  external  Par^oA^R  I™  ^ 
fometimes  fee  other  Animals  running  too  anTfro  upon  tK' whTch  S 
Z  F]ea  t0r^f nt  them  •>  are  called  Lice  of  theloufe  and  F  1  of 
T,  f!"'2.  PhCe<1  b”'”"  ™»  ™cs,  as  J 

°f  Birds’  and  the  Infeds  which 

Place,  with  ,  lJ5e  G»m-wZ  J  S  aToVake' b'“V,"d  T**0** 

may  be  ftuck  to  the  Obied-carrvine  Clafc  RP  p-’  lf  transparent,  they 

ass,  caxtdi  ^  .ft 

Of  any  one  of  theft  Animals therewith/ k 1“  "fficfcfofe#  cf  S“'e 

as  not  to  be  able  to  remove  itfelf  •  bv  wh,Vh  ivr  “  °,  ait  theret0> 

with  Eafe  and  Pleafure.  The  fe wing  Needle  mult  he  I  u  T *7  be  examined 
pets  of  the  Apparatus  Y, 

^  Hand, e  of  the  L,„g  No^fT  £ 

Hairs,  Wmgs  °f  Flies,  fmall  Feathers  of  Birds  Mr  are  kPf>  •  , 

?vn.Vs“  "a”‘ned>  ”h'n  ** 

Farina  of  FL^vers,3^^ m^^be^commod 'S  ^n"a*nS  ofSand,  Seeds  of  Plants, 
carrying  Glafs  R,  Fig.  2.  if  they  are  tranfpiratmined-fUPh0n  the  °bjca> 
itrew  them  lightly  on  one  of  the  black  and  white  Objedt  PUr^'w”  °pake’ 
apply  them  to  the  Microfcope,  under  the  Ceding Cu!Um  o  "  “d 

cr  ,  0  P["e^erve  any  of  thefe  tranfparent  Objects  nlare  t-h  •*  T 
Slider,  between  two  Mufcovy  Talcs  and  U*  ’  1  ,  in  an  IvorT 

flrewed  upon  fome  of  thole  Hollv  Slim  nf  rff  °Pa^e  ones  being  thinly 
fctibed  in1  Chap.  Sift  ' w  *’ 

ferved,  fuch  as  the  Heads  and  fcaly"wings  &}  of  ^  Fe' 

Fnes  and  may  be  conveniently  placed  befofe\he  Microffcooe  hv  °,  d 

the  lind  or  any  other  Part  of  the  Slip  becween  the  NiZP  ’  by  P,|nchlnS 
paratus  V,  Fig.  2.  p  wcen  tlle  Uppers  m,  of  the  Ap- 

To  examine  the  Animalcula  in  Fluids,  thruft  the  Point  of  an  Hair  Pen- 
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Double  Microfcope.  a 

cil,  or  rather  the  Point  of  a  Pin  about  one  Tenth  of  an  Inch  under 
the  Surface  of  the  Liquor,  and  near  the  Sides  of  the  Veffel,  that  a  little 
of  it  may  may  be  taken  up  and  placed  in  the  Hollow  of  the  Objed-car- 
rying  Glafs  R,  Fig.  2.  which  fhould  be  no  more  than  to  form  a  Drop  a- 
bout  -rV  of  an  Inch  in  Diameter,  and  that  will  be  a  Kind  of  Lake  or  Pond, 
in  which  you  may  difcover  a  furprizing  Quantity  of  extremely  minute  fifh- 
like  Animalcula  of  different  Sizes,  Figures,  and  Motions. 

I  have  already  fhewn  how  to  apply  the  Tail  of  a  fmall  Fifh,  and  the 
Foot  of  a  Frog,  to  the  Fifh-Pan  a,  b,  f,  Fig.  2.  in  order  to  fhew  the  Cir¬ 
culation  of  the  Blood.  And  fhall  by  and  by  explain  another  Method 
which  I  have  contrived,  for  viewing  the  Circulation  of  that  Purple  Tide  in 
Animals  of  a  larger  Size. 

The  Eafe  and  Readinefs  with  which  every  minute  Objed  may  be  applied 
to  this  Inflrument,  hath  render’d  it  the  moft  univerfal  and  commodious  of 
any  other, of  the  prefent  Sorts,  for  by  this  one  Inflrument,  all  the  particu¬ 
lar  Ufes  of  every  other  Sort  are  obtained  with  lefs  Trouble,  and  confequently 
more  Satisfadion  to  the  Obferver. 


chap.  in. 

Of  the  Improved  Solar,  or  Camera  Obfcura  Mi  ■■ 

crofcope. 

THIS  moft  furprifing  Contrivance,  is  compofed  of  a  Looking-Glafs, 
a  Tube,  and  the  Univerfal  Microfcrope ,  Fig.  1,  or  3,  and  as  it  de¬ 
pends  entirely  on  the  Sun-fhine,  is  to  be  ufed  in  a  Chamber,  from  whence 
all  the  Light  muft  be  excluded,  except  what  paflfes  through  the  aforefaid 
Tube.  — A  Pidure  of  the  whole  Apparatus  put  together,  is  fhewn  Fig.  4. 
and  the  other  Side  of  the  Solar  Apparatus  by  itfelf.  Fig.  5. 

Whereof  A,  A,  in  both  the  Figures,  is  a  fquare  Brafs  Plate,  thro5  which 
two  Screws  B,  B,  pafs  *,  their  Screw-Nuts  are  feen  at  B,  B,  Fig.  4.  and  the 
Head  of  their  Screw  Pins  at  B,  B,  Fig.  5.  A  large  Hole,  4-f  Inches 
Diameter,  muft  be  cut  in  the  Window-Shutter,  which  is  fomewhat  big¬ 
ger  than  the  Circle  D  D,  Fig.  5.  And  then  applying  the  fquare  Plate 
thereto,  bore  thro5  it  two  other  fmall  Holes,  anfwerable  to  thofe  in  the 
Plate  at  B  and  B.  Put  the  Screw-Pins  thro5  thefe  laft  made  Holes  in  the 
Shutter,  and  with  their  Nuts,  fcrew  the  fquare  Plate  faft  thereto,  the  Look¬ 
ing-Glafs  being  without  the  Window. 

In  the  Middle  of  the  fquare  Plate  A  A,  'is  made  a  circular  Hole  to  receive 
the  flat  Brafs  Ring  D,  D,  on  one  Side,  and  on  the  other  Side  a  narrower 
Ring  F,  whofe  Edge,  which  projeds  a  little  beyond  the  Hole,  is  turn’d 
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into  a  (hallow  Groove  a  a,  wherein  runs  a  filken  Line,  which  by  twitt¬ 
ing  round,  and  then  eroding  over  a  Brafs  Pulley  G,  performs  an  eafy 
Motion  for  turning  round  the  flat  Wheel  D,  D,  and  all  the  Parts  thereto 
affixed. 

H,  is  a  Brafs  Tube,  that  (crews  into  the  Middle  of  the  two  Brafs  Rings 
D  D,  and  F,  and  becomes  a  Cafe  for  the  letter  Brafs  Tube  I,  to  be  drawn 
backwards  or  forwards  in. 

K,  is  a  fhort  Tube  of  Brafs,  which  fits  into  the  Foot  D  of  the  Univerfal 
Microfcope,  Fig.  i,  or  3.  the  illuminating  Glafs  F,  and  the  round  Piece  G, 
being  firft  taken  out  to  make  Room  for  its  Reception.  The  Tube  K, 
fits  over  another  fhort  Tube  L,  which  is  folder’d  to  the  End  of  the  inner 
Tube  I,  and  is  diftindly  feen  in  Fig.  5. 

E,  is  a  Looking-Glafs  of  an  oblong  Figure,  fet  in  a  Frame  of  polifhed 
Brafs,  and  fixed  to  the  broad  Ring  D,  D,  Fig.  5.  by  Means  of  a  long 
Steel  Screw  M,  going  through  a  Joint  at  the  Bottom  of  the  Frame,  and 
may  be  ferew’d  in,  or  taken  out  at  Pleafure.  At  the  Bottom  of  the 
Looking-Glafs  Frame,  is  fixed  a  circular  Piece  of  Brafs  N,  againft  which 
the  Bind  of  the  Screw  O  prettes,  in  order  by  ferewing  it  to  elevate  the  Glafs, 
which  is  deprefied  on  its  being  difeharged  ;  by  the  Force  of  a  ftrong 
Spring  P,  ading  againft  a  Bracket*  fixed  to  the  Side  of  the  Looking 
Glafs  Frame.  D 

R,  a  convex  Lens,  whofe  Focus  is  about  12  Inches,  fixed  at  the  out¬ 
ward  End  of  the  Tube  H,  to  colled  the  Sun’s  Rays,  and  throw  them 
ftrongly  upon  the  Objed. 

S,  Big.  4.  is  a  Steel  Pin,  having  one  End  of  the  filk  String  faftened  to 
it,  by  the  Turning  of  which,  the  String  may  be  tightened,  if  at  any  Time 
it  fhould  be  too  flack ;  the  other  Extremity  of  its  being  tied  by  a  Knot 
to  the  Ring  B'. 

When  this  Microfcope  is  ufed,  the  Room  muft  be  made  as  dark  as 
pottible  *,  for  on  the  Darknefs  of  the  Room,  and  the  Brightnefs  of  the 
Sun-ftiine,  you  are  to  exped  a  perfedly  clear  and  diftind  Image. 

The  Looking-Glafs  being  put  thro’  the  Hole  in  the  Window-Shutter, 
and  the  fquare  Plate  A,  A,  faften’d  thereto  by  its  Screw-Pins  C,  C,  and 
Nuts  B,  B,  as  before  direded.  Screw  the  Tube  H  into  the  Middle  of 
the  Plate  and  Rings,  and  the  double  convex  Lens  R  on  its  Outfide.  Then 
adjuft  your  Looking-Glafs  to  the  Altitude  and  Situation  of  the  Sun,  by 
Means  of  the  Screw  O,  and  the  Silk-Lane  with  its  Putties  F  and  G,  the 
firft  of  thefe  raifes  or  deprefifes  the  Looking-Glafs,  and  the  latter  by  turn¬ 
ing  the  Bofs  1 ,  inclines  it  to  either  Side  j  by  which  compound  Motion, 
the  Glafs  is  fo  readily  managed,  as  to  be  brought  into  a  right  Diredion 
for  throwing  the  Sun’s  Rays  thro’  the  double  convex  Glafs  R,  and  Tube 
H,  upon  a  Paper-Screen,  placed  about  5  or  6  Boot  Diftance  from  it  \  and 
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to  form  thereon  a  round  Spot  of  Light,  which  is  a  Proof  of  your  Glafs 
being  rightly  adjufted  ;  but  this  mu  if  not  always  be  expedted,  for  the  Sun 
is  fo  low  in  Winter,  that  if  it  fhines  in  a  diredt  Line  againft  the  Window, 
it  cannot  then  afford  a  perfedtly  round  Spot  of  Light,  but  if  it  be  on  either 
Side  of  you,  it  may  be  obtained  even  when  the  Sun  is  in  the  foil  them 
Tropick. 

Being  thus  far  prepared,  fcrew  the  Tube  K  into  the  Foot  D  of  the  Uni- 
verfal  Microfcope ,  Fig.  1.  or  Fig,  3.  and  flip  it  over  the  (mall  End  L  of 
the  inner  Tube  I,  (all  which  is  reprefented  as  done  and  ready  for  Ufe  in 
Fig.  4.)  and  pull  out  the  laid  Tube  I,  more  or  Ids,  as  the  Objedt  is  ca¬ 
pable  of  fuftaining  the  Stiffs  Heat.  Dead  Objedts  may  be  placed  within 
about  an  Inch  of  the  Focus  of  the  double  convex  Lens  R,  which  Diftance 
mud  be  fhortened  for  living  Creatures,  or  they  will  foon  be  killed. 

If  the  Light  falls  not  exactly  right,  you  may  readily  diredt  it  thro*  the 
Axis  of  the  Microfcopick  Lens;  and  there  keep  it  during  the  Time  of 
your  Examination,  by  the  Flelp  of  the  Screw  O,  and  Bofs  T,  following 
the  Sun’s  Motion. 

The  Objedts  are  to  be  managed  and  brought  to  their  true  focal  Diftance, 
by  obferving  the  Diredtions  given  in  Chap.  I.  in  the  Defcription  of  the 
Univerfal  Micro [cope.  Fig.  1,  that  is,  they  may  be  placed  between  the  Ob' 
jedt-carrying  Plate  I,  and  Springs  b,  ltuck  upon  the  Point,  or  held  in  the 
Nippers,  and  adjufted  to  their  exadt  Focus,  by  the  Screw  P,  &c. 

The  mod  ufeful  Magnifiers  in  the  folar  Microfcope,  are  the  4th,  5th, 
or  6th. 

Having  taken  Notice  of  a  Screen  to  throw  the  Images  of  Objedts  upon  ; 
fuch  a  Screen  is  ufually  made  of  a  Sheet  of  the  larged  Elephant  Paper, 
drain’d  on  a  Frame,  which  Aides  up  and  down  on  a  round  mahogany  Pil¬ 
lar,  in  the  Manner  of  fome  Fire  Screens.  .A  larger  Sort  are  compofed 
of  feveral  Sheets  of  the  fame  Paper  paded  together  on  Cloth,  and  let  down 
with  a  Roller  from  the  Ceiling  in  the  Manner  of  a  large  Map. 

There  are  many  Conveniencies  in  this,  which  no  other  Microfcope  has, 
for  as  it  fhews  Objedts  larger  than  any  other  Way,  there  is  Reafon  to 
hope  that  further  Difcoveries  will  be  made  by  it.  Befides  this  particular 
Property  it  hath,  that  Numbers  of  People  may  view  an  Objedt  at  the  fame 
Time,  and  may  point  to  the  different  Parts  thereof,  and  by  difcourfing  on 
what  they  fee,  may  underdand  each  other  better,  and  more  probably  find 
cut  the  Truth,  than  when  they  are  obliged  to  look  one  after  another. 
Befides  the  weaked  Eyes  may  ufe  it  without  the  lead  Straining  or  Fa¬ 
tigue.  By  this  Means  alfo,  an  Objedt  may  be  outlined  exadtly,  and  there¬ 
by  a  Drawing  of  whatever  is  curious  be  eafily  obtained. 

1'  *  r  * 
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C  H  A  P.  IV. 

The  Defer  iption  of  the  Screw-Barrel,  or  Mr. 
WilsonA  Single  Docket  Micro jcope. 


HP  HIS  Microfcope  of  Mr.  IVilfon's,  is  an  Invention  of  many  Years 
J|  Handing,  and  was  in  fome  Meafure  laid  afide,  till  Dr,  Liberkun  in¬ 
troduced  the  folar  Apparatus,  to  which  he  applied  it,  there  being  no  other 
Inftrument  at  that  Time  would  anfwer  his  Purpofe  fo  well  ;  fince  which 
Time  it  has  been  revived,  and  efteemed  the  belt,  tho’  very  troublefome  in 
molt  Cafes. 

The  Body  of  the  Microfcope  is  reprefented  by  A  B,  A  B,  Fig.  6.  made 
either  of  Silver,  Brafs,  or  Ivory. 

C  C,  is  a  long  fine  threaded  Male  Screw,  that  turns  into  the  Body  of 
the  Microfcope. 

D,  a  convex  Glafs,  at  the  End  of  the  faid  Screw ;  on  which  may  be 
placed,  as  Occafion  requires,  one  of  the  two  concave  Pieces  of  thin  Brafs, 
with  Holes  of  different  Diameters  in  the  Center  of  them,  to  cover  the  faid 
Glafs,  and  thereby  diminifh  the  Aperture,  when  the  greateft  Magnifiers 
are  ufed. 

E,  three  thin  Plates  of  Brafs,  within  the  Body  of  the  Microfcope,  one 
whereof  is  bent  femicircularly  in  the  Middle,  fo  as  to  form  an  arched 
Cavity  for  the  Reception  of  a  Tube  of  Glafs. 

F,  a  Piece  of  Wood  or  Brafs,  arched  in  the  Manner  of  the  faid  Plate, 
and  faftened  thereto. 

G,  The  other  End  of  the  Microfcope,  where  a  hollow  Female  Screw 
is  adapted  to  receive  the  different  Magnifiers. 

FI,  a  fpiral  Spring  of  Steel  between  the  faid  End  G,  and  the  Plates  of 
Brafs  E,  intended  to  keep  the  Plates  in  a  due  Pofition,  and  counter  adl 
againft  the  long  Screw  C. 

I,  a  fmall  turn’d  Handle  for  the  better  holding  the  Inftrument,  to  ferew 
on  and  off  at  Pleafure. 

To  this  Microfcope  belong  feven  different  magnifying  Glades,  fix  of 
which  are  fet  either  in  Silver,  Brafs,  or  Ivory,  as  in  the  Figure  K,  and 
are  marked  i,  2,  3,4,  5,  6.  Obferve  the  loweft  Numbers  are  the 
greateft  Magnifiers. 

L,  is  the  feventh  Magnifier,  fet  in  the  Manner  of  a  little  Barrel,  to  be 
held  in  the  Hand  for  viewing  any  larger  Objeft. 

M,  is  a  fiat  Slip  of  Ivory,  called  aSiider,  with  four  round  Holes  thro* 
it,  wherein  to  place  Objects  between  two  Mufcovy  1  ales. 

Six 
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Six  fuch  Ivory  Sliders,  and  one  of  Brafs,  are  ufually  fold  with  this 
Microfcope,  fome  with  Objeds  placed  in  them,  and  others  empty,  for 
viewing  any  Thing  that  may  offer,  but  whoever  pleafes  to  make  a  large 
Colledion  of  Objects,  may  have  as  many  as  he  defires.  AT  f  t; 

There  is  alfo  a  Brafs  Slider,  not  expreffed  in  the  Figure,  to  confine 
any  fmall  Objed,  that  it  may  be  viewed  without  crufhing  or  deftroy- 
ing  it. 

N,  is  a  Forceps,  or  Pair  of  Plyers,  for  the  taking  up  of  Infeds,  or  o- 

ther  Objeds,  and  adjufting  them  in  the  Glaffes.  A 

O,  a  little  Hair  Brulh  or  Pencil,  wherewith  to  take  up  and  examine  a 
fmall  Drop  of  Liquid. 

P,  is  a  Tube  of  Glafs,  to  confine  living  Objeds,  fuch  as  Frogs,  Fifties, 
&c.  in  order  to  difcover  the  Circulation  of  the  Blood. 

When  you  would  view  an  Objed,  thruft  the  Ivory  Slider  in  which  the 
faid  Objed  is  placed,  between  the  two  flat  Brafs  Plates ;  obferving  always  to 
put  that  Side  of  the  Slider  where  the  Brafs  Rings  are  fartheft  from  the 
Eye.  Then  fcrew  in  the  magnifying  Glafs  you  intend  to  ufe,  at  the  End 
of  the  Inftrument  G,  and  looking  through  it  again  ft  the  Light,  turn  the 
long  Screw  C  C,  till  your  Objed  is  brought  to  the  true  focal  Diftance, 
which  you  will  know  by  its  then  appearing  perfedly  clear  and  diftind. 
The  Way  of  examining  any  Objed  accurately,  is  to  look  at  it  firft  thro5  a 
Magnifier,  that  will  fhew  the  whole  thereof  at  once,  and  afterwards  to 
infped  the  feveral  Parts  more  particularly  with  one  of  the  greateft  Mag¬ 
nifiers  ;  for  thus  you  will  gain  a  true  Idea  of  the  Whole,  and  all  its  Parts. 
And  tho5  the  greateft  Magnifiers  can  fhew  but  a  minute  Portion  of  any 
Objed  at  once,  fuch  as  the  Claw  of  a  Flea,  the  Horn  of  a  Loufe,  or  the 
like  ;  yet  by  gently  moving  the  Slider  that  contains  your  Objed,  the  Eye 
will  gradually  overlook  it  all ;  and  if  any  Part  fliould  be  out  of  Diftance, 
the  Screw  C  C  will  eafily  bring  it  to  the  true  Focus. 

As  Objeds  muft  be  brought  very  near  the  Glaffes,  when  the  greateft 
Magnifiers  are  ufed,  be  particularly  careful  not  to  fcratch  them,  by  rub¬ 
bing  the  Slider  againft  them,  as  you  move  it  in  or  out.  A  few  Turns 
of  the  Screw  C  C,  will  eafily  prevent  this  Mifchief,  by  giving  it  Room 
enough.  , 

How  to  change  the  Objeds  in  the  Ivory  Sliders,  has  been  fhewn  ifi  the 
firft  Chapter.  * 

The  Circulation  of  the  Blood  may  be  eafieft  feen  in  the  Tails  orTffns  of 
Fifties,  in  the  thin  Membrane  between  the  Toes  of  a  Frog’s  hind  Foot,  or 
beft  of  all  in  the  Tail  of  a  Water-Newt.  If  your  Objed  be  a  fmall  Fiffi,  place 
it  within  the  Tube,  and  fpread  its  Tail  or  Fin  againft  the  Side  thereof: 
If  a  Frog,  chufe  fuch  an  one  as  can  but  juft  be  got  into  your  Tube,  and 
with  a  Pen  or  Stick,  expand  the  tranfparent  Membrane  between  the  Toes 
of  its  hind  Foot,  as  wide  as  you  are  able.  When  your  Objed  is  fo  adjuft- 
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ed,  that  no  Part  thereof  can  intercept  the  Light  from  the  Place  you  intend 
to  view,  unferew  the  long  Screw  C  C,  and  thruft  your  Tube  into  the 
arched  Cavity  quite  thro’  the  Body  of  the  Microfcope  ;  then  ferew  it  to  the 
true  focal  Diftance,  and  you’ll  fee  the  Blood  palling  along  its  Veflels  with 
a  rapid  Motion. 

Make  Ufe  of  the  third  and  fourth  Magnifiers  for  Frogs,  or  Fifties  ; 
but  for  the  Tails  of  Water-Newts,  the  fifth  or  fixth  will  do  ;  the  firft  or 
fecond  Magnifier  cannot  well  be  employed  to  thisPurpofe,  for  the  Thick- 
nefs  of  the  Tube,  wherein  the  Objebt  is  placed,  will  fcarce  admit  its  being 
brought  fo  near  to  the  focal  Diftance  of  the  Magnifier. 

This  Single  Microfcope  of  Mv.JVilfon\  has  fometimes  been  formed  into 
a  double  one,  by  ferewing  it  to  a  Tube,  with  an  Eye-Glafs  at  the  End 
thereof,  it  is  alfo  made  to  anfwer  nearly  the  Purpofes  of  the  large  double 
reflecting  Microfcope,  by  the  Addition  of  the  following  Contrivance. 

The  beft  Light  for  viewing  Objedts,  is  a  clear  Sky-Light,  the  Sun 
fhining  on  any  white  Thing,  or  the  Reflection  of  its  Rays  from  a  Looking- 
Glafs ;  which  Jaft  is  found  to  be  full  as  ftrong  as  any,  and  much  more  con¬ 
venient  for  Ufe,  particularly  in  examining  Liquids  ;  for  if  you  hold  this 
Microfcope  up  to  to  receive  the  Light  from  the  Sky,  your  Liquid  fubfides, 
and  is  foon  loft  ;  but  when  placed  in  a  perpendicular  Pofition,  fo  as  the 
Rays  of  Light  may  be  thrown  from  a  Glafs,  fixed  beneath  it,  you  view  it 
with  more  Eale,  and  lefs  Inconvenience.  For  the  Application  of  which 
obferve, 


chap.  v. 

A  Contrivance  for  fixing  Mr.  WilsonV  Tocket 
Microfcope ,  and  reflecting  Light  to  it  hy  a  . 
Mirrour. 

AB  C,  Fig.  7.  is  a  Brafs  Scrole,  which,  for  the  better  Conveniency  of 
Carriage,  is  fo  order’d,  as  to  take  into  three  Parts,  and  put  into  the 
Draw  upon  which  it  Hands,  with  its  reflefting  Mirrour,  and  Wilton' s 
Pocket  Microfcope. 

The  Top-Part  of  the  Scrole  is  taken  off  at  B,  by  unferewing  half  a 
Turn  of  the  Screw  ;  then  lift  it  up,  and  it  comes  out  of  the  Socket.  The 
lower  Part  unferews  at  C,  and  the  Bafe  unferews  at  E. 

The  Mirrour  lifts  out  at  F,  which  with  the  Scrole  lie  in  one  Partition 
of  the  Box. 

lo  apply  this  Scrole  to  Ufe,  fix  the  Body  of  the  Microfcope  to  the 
ft  op  theieof,  by  the  Screw  A,  as  in  Fig.  7.  by  ferewing  it  in  the  fame 
Hole  as  the  Ivory  Handle. 
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TheBrafs  or  Ivory  Slider  being  fixed  as  before  defcribed,  and  theMicro- 
fcope  placed  in  a  perpendicular  Pofition  ;  move  the  reflecting  Glafs  D  in 
fuch  a  Manner,  as  to  caft  the  Light  of  the  Sky,  the  Sun,  or  a  Candle, 
directly  upwards,  through  the  Microfcope*,  by  which  Means  it  is  made  to 
anfwer  moft  of  the  Ends  of  a  double  reflecting  Microfcope,  hereafter  to 
be  defcribed. 

It  is  alfo  rendered  more  ufeful  for  viewing  opake  Ob^eCts,  by  fere  wing 
the  Arm  Q,  Fig.  6.  into  the  Body  of  the  Microfcope,  at  G,  then  ferew- 
ing  into  the  round  Hole  R,  that  Magnifier,  which  you  think  will  beft  fuit 
your  GbjeCt  *,  and  put  the  concave  Speculum  S,  on  to  the  Outfide  of  the 
Ring  R,  you  will  find  in  the  Body  of  the  Microfcope,  between  the  Wood 
or  Brafs  F,  and  the  End  of  the  Male  Screw  C  C,  a  fmall  Hole  U,  through 
which  Aide  the  long  Wire  T,  which  has  a  Point  at  one  End,  and  Forceps 
at  the  other,  that  may  be  ufed  occafionally,  as  your  ObjeCt  requires : 
When  you  have  fixed  this,  and  your  ObjeCt  on  it,  turn  the  Arm  R, 
which  is  performed  by  two  Motions,  till  the  Magnifier  is  brought  over  the 
ObjeCt ;  it  may  be  then  ad j lifted  to  the  true  Focus,  by  turning  the  Male 
Screw  C  C,  in  the  fame  Manner  as  before  defcribed.  It  muft  alfo 
be  turned  exaCtly  over  the  Speculum,  by  twitting  the  upper  Part  of  the 
Scrole  to  one  Side,  till  your  ObjeCt,  and  the  two  Speculums,  are  in  one 
Line,  as  will  be  found  by  Trial,  and  then  fix  it  by  the  Screw  B,  at  which 
Time  the  upper  Surface  of  the  ObjeCt  will  be  fo  exceedingly  enlightened 
by  the  Light  reflected  upward  from  the  Mirrour,  to  the  concave  Specu¬ 
lum,  as  to  be  feen  as  clear  and  diftinCt  as  any  tranfparent  one. 

CHAP.  VI. 

Of  the  Manner  of  applying  Mr.  WilsonV  Pocket 
Microfcope 3  to  the  Solar  apparatus. 

THE  Solar  Apparatus  having  been  already  defcribed  in  the  3d  Chap, 
it  remains  only  to  flhew  how  Mr.  tVilfori* s  Pocket  Microfcope,  is  to 
be  applied  to  it. 

After  having  fixed  the  Apparatus  to  the  Window-Shutter,  and  adjufted 
it  to  the  Altitude  and  Situation  of  the  Sun,  fo  as  to  form  a  round  Spot  of 
Light  on  the  Screen. 

Screw  the  Tube  H,  Fig.  5.  into  the  Middle  of  the  Plate  and  Rings, 
taking  Care  not  to  alter  the  Looking-Glafs ;  then  ferewing  the  Magnifier 
you  choofe  to  employ,  to  the  End  of  your  Wilforfs  Microfcope,  at  G, 
Fig.  6.  In  the  ufual  Manner,  take  away  the  Lens  D,  at  the  other  End 

thereof. 
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thereof,  and  place  a  Slider,  containing  the  Objed  to  be  examined  between 
the  thin  Brafs  Plates  E. 

Things  being  thus  prepared,  fcrew  the  Body  of  the  Microfcope  A  B, 
by  the  Screw  D,  Fig.  6.  to  the  fhort  Brafs  Tube  K,  Fig.  5.  which  flip 
over  the  fmall  End  L  of  the  Tube  I,  and  pull  out  the  faid  Tube  I,  more  or 
lefs,  as  the  Objed  is  capable  of  enduring  the  Sun’s  Heat. 

The  fhort  Tube  K,  which  your  Microfcope  is  fcrew’d  to,  enables  you 
by  Aiding  it  backwards  or  forwards  on  the  other  Tube  L,  to  bring  your 
Objeds  to  their  true  focal  Diftance  ;  which  will  be  known  by  the  Sharp- 
nefs  and  Clearnefs  of  their  Appearance  :  They  may  alfo  be  turned  round 
by  the  fame  Means. 

For  the  Screen,  and  all  the  other  Particulars,  See  Chap.  3. 

CHAP.  VII. 

Of  the  Microfcope  for  Opake  Objects. 


A  Fig.  8.  is  a  fixed  Arm,  through  which  pafles  a  Screw  B,  the  other 
y  End  whereof  is  faftened  to  the  moveable  Arm  C. 

D,  is  a  Nut  fitted  to  the  faid  Screw,  which  when  turned,  will  either 
feparate  or  bring  together  the  two  Arms  A  C. 

E,  is  a  Steel  Spring,  that  feparates  the  two  Sides  when  the  Nut  is  un- 
fcrewed. 

F,  a  Piece  of  Brafs  turning  round  in  a  Socket,  whence  proceeds  a 
fpringing  Tube, .  moving  on  a  Rivet,  through  which  runs  a  Steel  Wire, 
one  End  of  which  finifhes  in  a  Point  G,  and  the  other  End  hath  a  Pair 
of  Plyers  R  folder’d  to  it  *,  thefe  are  either  to  thruft  into,  or  to  take 
up  and  hold  any  Objed  ;  and  may  be  turned  round  as  required. 

I,  a  Ring  of  Brafs,  with  a  female  Screw  fixed  on  an  upright  Piece  of  the 
fame  Metal,  which  turns  on  a  Rivet,  that  it  may  be  fet  at  a  due  Diftance 

when  the  leaft  Magnifiers  are  ufed  ;  and  ferves  the  Screws  of  all  the  Mag¬ 
nifiers.  B 

K,  a  Concave  Speculum  of  Silver  polifhed  as  bright  as  poflible,  in  the 
Center  of  which  a  double  Convex  Lens  is  placed,  with  a  proper  Aperture 
to  look  through  it :  On  tne  Back  of  this  Speculum  a  male  Screw  L,  is  .made 
to  fit  the  Brafs  Ring  I,  which  may  be  fcrewed  into  the  faid  Ring  at  Pleafure. 

Four  of  thefe  concave  Specula  of  different  Depths,  are  fitted  to  four 
Glafles  of  different  magnifying  Powers ;  to  be  ufed  as  Objeds  to  be  ex¬ 
amined  may  require.  The  greateft  Magnifiers  have  the  leaft  Apertures.- 
M,  a  round  Objed  Plate,  one  Side  white,  and  the  other  black,  intended 
to  renoei  Objeds  the  more  vifible,  by  placing  them,  if  black,  upon  the 
whiie,  and  if  white,  on  the  black  Side.  A  Steel  Spring  N,  turns  down 

on 
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on  each  Side  to  make  any  Object  faft  ;  and  ififuing  from  the  Objedt  Plate 
is  a  hollow  Pipe  to  fcrew  it  on  the  Needles  Point  G. 

O,  a  fmall  Box  of  Brafs,  with  a  Glafs  on  each  Side  contrived  to  confine 
any  living  Objedl,  in  order  to  examine  it  ;  this  alfo  has  a  Pipe  to  fcrew 
upon  the  End  of  the  Needle  at  G. 

P,  a  turned  Handle  of  Ivory  to  fcrew  into  the  Inftrument  when  it  is 
made  ufe  of. 

a  Pair  of  Plyers  to  take  up  any  Objedt,  or  manage  it  with  Con- 
veniency. 

R,  a  foft  Hair  Brufh  to  clean  the  Glades  or  Specula. 

When  you  would  view  any  Objedt,  fcrew  the  Speculum  with  the  Mag¬ 
nifier  you  intend  to  ufe,  into  the  Brafs  Ring  I,  place  your  Objedt  either  on 
the  Needle  G,  in  the  Plyers  H,  on  the  Objedt  Plate  M,  or  in  the  Brafs 
hollow  Box  O,  as  may  be  mod  convenient  according  to  the  Nature  and  Con¬ 
dition  of  it :  Then  holding  up  your  Inftrument  by  the  Handle  P,  look 
againft  the  Light  through  the  magnifying  Lens,  and  by  means  of  the  Nut 
D,  together  with  the  Motion  of  the  Needle,  by  managing  its  lower  End, 
the  Objedt  may  be  turned  about,  raifed,  or  deprefted,  brought  nearer  the 
Glafs,  or  put  farther  from  it,  till  you  hit  the  true  focal  Diftance,  and  the 
Light  be  feen  refiedted  from  the  Speculum  ftrongly  upon  the  Objedt ;  by 
which  Means  it  will  appear  very  diftindt  and  clear. 


CHAP.  VIII. 


M  Defcription  of  the  Double  Micro  [cope 3  commonly, 
though  very  improperly ,  called  the  Receding 
Microfcope. 


AB  C,  Fig.  9,  is  the  Body  of  this  Microfcope,  in  which  Aides  C  D, 
the  inner  Tube,  that  contains  all  the  Glaftes.  The  Eye  Glafs  is  at 
E,  the  broad  middle  piano  convex  Glafs  at  F,  and  the  Objedt  Glafs  being 
fet  in  a  Button  at  G,  is  fcrew’d  upon  the  End  of  the  narrower  Tube  I, 
which  being  fixed  in  the  Bafe  of  the  inner  Tube,  pafifes  freely  through  a 
Hole  in  the  Bafe  of  the  outer. 

The  Buttons  that  contain  the  feveral  Objedt  Glaftes  are  numberYi  i,  2, 
3,  4,  5,  and  the  Convexity  of  the  inner  Tube,  is  alfo  marked  with  dotted 
Circles  number’d  1,  2,  3,  4,  5,  in  order  to  bring  that  Circle  to  coincide 
with  the  Mouth  of  the  outer  Tube,  whofe  Number  is  the  fame  as  that  of 
the  Objedt  Glafs  then  made  ufe  of :  But  if  the  Objedl  does  not  then  appear 
quite  diftindt,  Aide,  or  rather  twift  the  inner  Tube  gently,  higher  or 

D  lower, 
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Jower,  or  turn  the  Screw  of  the  Magnifier  gradually  till  the  Objed  appears 
diftind.  The  greateft  Magnifiers  are  known  by  their  having  the  fm  all  eft 
Apertures. 

The  Bafe  BC  of  the  outer  Tube  is  fupported  by  three  Brafs  Pillars  on 
Scroles,  fixt  on  a  Mohogany  Pedeftal  PI  K,  in  which  is  a  Drawer  L,  to 
hold  the  Magnifiers  and  other  Parts  of  the  Apparatus.  A  little  below  the 
Objed' Glafs  is  fixed  a  Plate  M,  like  a  Stage  between  the  Pillars. 

N,  three  fmall  brafs  Circles  with  Holes  thro’  the  Middle  of  them  which 
are  to  be  placed  over  the  Hole  in  the  Middle  of  the  Stage,  and  then  the  Ivory 
Slider  O  may  be  put  between  the  two  uppermoft,  which  are  preffed  toge¬ 
ther  by  a  fpiral  fpringing  Wire  lodged  between  the  two  undermoft.  The 
two  outermoft  being  held  together  by  four  fmall  Pillars  palling  through  four 
Holes  in  the  Circumference  of  the  middle  Circle. 

P,  is  a  Fifh-pan  to  fallen  a  fmall  Fifh  on,  to  fee  the  Circulation  of  the 
Blood,  its  Tail  being  fpread  acrofs  the  oblong  Hole  at  the  final  left  End  ; 
then  by  fhoving  the  Button  inwards  through  a  Slit  made  in  the  Stage,  a 
fmall  Brafs  Spring  under  the  Stage  will  keep  it  fteady  *,  for  viewing  it  the 
Tail  may  be  brought  exadly  under  the  Magnifier,  by  turning  the  Pan  on 
the  Button,  or  by  fhoving  it  inwards  or  outwards  along  the  Slit  in  the 
Stage. 

All  tranfparent  Objeds  are  well  illuminated  in  this  Microfcope,  either 
by  Candle  or  Sky-Light  reflected  upwards  from  a  concave  Looking  Glafs 
R,  placed  in  a  Frame  upon  the  Center  of  the  Pedeftal.  While  you  are 
viewing  the  Objed  through  the  Microfcope,  turn  this  Concave  upon  its 
horizontal  Poles  a  b,  and  you  will  foon  find  out  that  Pofition  of  it  wherein 
it  refleds  the  moft  Light  through  the  Hole  c  upon  the  Objed. 

Opake  Objeds  when  laid  upon  the  Plate  s,  which  is  on  one  Side  black 
Ebony,  and  on  the  other  a  Piece  of  white  Ivory,  being  laid  over  the 
Hole  c,  in  the  Stage  may  be  illuminated  by  the  Light  of  the  Sun-fhine  or 
a  Candle  tranfmitted  through  a  double  Convex  Lens  a,  which  by  turning 
on  two  Screws,  e,  d,  and  the  Foot  of  it  put  into  the  Hole  f  of  the  Stage. 
The  Candle  muft  be  placed  in  a  Line  drawn  from  the  Objed  through  the 
Middle  of  this  Lens  at  fuch  a  Diftance  to  be  found  by  Trial  as  will  form 
the  fmalleft  Spot  of  Light  upon  the  Objed  Plate.  By  Day-light  this  Glafs 
is  of  no  Service. 

T,  an  Ivory  Cone  to  fcrew  on  to  a  male  Screw  under  the  Center  of  the 
Stage  :  Its  Ufe  is  to  intercept  fome  Part  of  the  oblique  Rays  when  the  firft 
and  fecond  Magnifiers  are  ufed. 

V,  a  Glafs  Tube  to  put  a  fmall  Frog  or  Newt  in,  to  fee  the  Circulation 
of  the  Blood.  When  the  Object  is  well  expanded  on  the  Infide  of  the 
Tube,  Aide  it  over  the  Hole  c,  in  the  Center  of  the  Stage  ;  and  bring  that 
Part  of  the  Objed  you  would  examine  diredly  under  the  Magnifier. 


W, 
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W,  a  Cell,  containing  a  concave  and  a  plain  Glafs,  is  to  confine  Fleas, 
Lice,  Mites,  or  any  fmall  living  Objects,  and  being  placed  over  the 
Middle  of  the  Stage  may  be  viewed  with  Eafe. 

X,  a  plain  circular  Glafs  to  be  placed  over  the  Center  of  this  Stage  to 
Jay  any  Objects  on  that  may  at  any  Time  offer,  and  a  loofe  concave 
Glafs  being  laid  with  its  hollow  Side  downwards ,  will  eafily  confine 
any  living  Infect. 

Y,  a  long  Steel  Wire  with  its  Pliers  and  Point  to  hold  or  flick  Objedls 
on,  flips  backwards  and  forwards  in  a  fhort  Brafs  Tube,  which  by  the  But¬ 
ton  fits  into  the  Hole  of  the  Stage,  and  then  it  may  be  conveniently  ma¬ 
naged  under  the  Magnifier. 

O,  a  flat  Piece  of  Ivory  called  a  Slider  with  four  round  Holes  through  it, 
and  Objects  placed  in  them  between  Mufcovy  Talcs. 

Z,  a  little  round  Ivory  Box  to  hold  Ifinglafs  for  the  Sliders. 

U,  a  fmall  Hair  Brufh  to  wipe  any  Duff  off  the  Glaffes,  or  to  apply  a 
Drop  of  any  Liquid. 

J,  a  Pair  of  Nippers  to  take  up  any  Objed  to  be  examined. 

N.  B.  When  the  Body  of  this  double  Microfcope  is  made  of  Brafs,  it  is 
fupported  with  a  Angle  Pillar,  to  which  is  fixed  a  Aiding  Bar,  an  adjur¬ 
ing  Screw,  and  a  concave  Speculum  for  opake  Objects,  &c.  But  as 
this  Apparatus  comes  to  double  the  Price  of  that  juft  defcribed,  and  be¬ 
ing  not  at  all  better  for  Ufe,  I  have  omitted  a  drawing  thereof. 

CHAP.  IX. 

Of  a  Single  or  Double  Microfcope,  what,  how  it 

magnifies,  and  why. 

A  Single  Microfcope  is  only  a  very  fmall  Globule  of  Glafs,  or  a  double 
convex  Lens,  whofe  focal  Diftance  is  very  fhort.  The  former  be¬ 
ing  at  prefent  difus’d,  I  fhall  confine  myfelf  only  to  a  Defcription  of  the 
Nature  and  magnifying  Powers  of  the  latter.  1 

A  thin  Piece  of  Glafs  bounded  on  one  Side  by  a  polifhed  plane  Surface, 
reprefented  by  the  Line  E  F,  Fig.  10,  n,  and  on  the  other  Side  by  a 
fmall  Portion  of  a  polifhed  fpherical  Surface,  reprefented  by  the  Arch 
A  C  B;  or  bounded  on  both  Sides  by  fpherical  Surfaces  A  C  B  E  D  F, 
Fig.  12,  13,  14.  is  called  a  Lens,  or  Amply  a  Glafs*,  and  by  Mathema¬ 
ticians  is  conceived  to  be  generated  or  defcribed  by  turning  the  Figure 
A  C  B  F  D  E  round  about  the  Line  C  D,  drawn  through  the  Middle  of 
u,  perpendicularly  to  both  its  Sides. 

D  2 
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This  Line  produced  is  therefore  called  the  Axis  of  the  Lens ;  and  pafles 
through  G  and  H,  the  Centers  of  its  Surfaces. 

The  Points  C  D,  where  it  cuts  the  Surfaces,  are  called  the  Vertexes  of 
the  Lens,  and  the  middle  Point  between  them  is  called  its  Center. 
i  ^  'l!“  r^-/i  igure  reprelents  a  piano  Convex,  the  iith  a  piano  Concave, 
tii!  i  2th  a  dou ole  Convex,  the  13th  a  double  Concave,  and  the  14th  a 
concavo  Convex,  or  a  Menifcus  Lens. 

As  Rays  ol  Light  are  thrown  out  and  difperfed  in  all  poflible  Directions 
trom  every  Point  ot  a  luminous  Body ;  fo  as  they  illuminate  other  Bodies 
upon  which  they  tall,  they  are  alfo  inceffantly  thrown  back  from,  or  tranf- 
imtted  through  every  Point  of  thefe  Bodies.  For  the  Points  of  opake  and 
tran (parent  Bodies  to  enlighten’d,  are  vifible  to  the  Eye,  at  any1  Point  of 
Space,  and  in  any  Point  of  Time,  as  well  as  the  Points  of  the  luminous 
Body  that  enlightened  them.  The  numberlefs  Rays  which  flow  from  all 
vifible  Bodies,  called  ObjeCts,  are  confidered  as  confiding  of  fo  many 

phylica!  Points,  and  thefe  Points  are  conceived  to  radiate  all  Manner 
of  Ways. 

The  Point  Q,  iig.  15.  from  which  Rays  diverge,  or  towards  which 
they  converge  (being  made  to  go  back  towards  the  fame  Point,  though 
they  may  never  meet  at  it)  is  called  the  Focus.  And  in  both  Cafes  any 
Parcel  ot  thefe  Rays,  as  Q.B  C,  or  Q_B  A  confidered  a-part  from  the 
rell,  is  caliec.  a  Pencil  of  Rays  ;  and  thefe  Rays  are  faid  to  belong  to  that 
Focus,  whether  they  be  near  at  Hand,  or  at  an  immenfe  Didance°  and  in 
the  latter  Cale,  the  Rays  are  called,  and  confider’d  as  parallel  or  equi-di- 
flant  from  each  other  ;  becaufe  the  Difference  of  their  Didances  at  any 
two  given  Places  is  infenfible,  *  as  thofe  from  the  Sun,  and  other  vadlv 
didant  Objects.  A  B,  Fig.  16.  reprefents  fuch  parallel  Rays,  which  fallino- 
upon  the  Lens  C  D,  are  made  to  approach  nearer  and  nearer  together  in 
their  Progrefs ;  tending  to  one  certain  Point,  where  they  all  unite  Thus 
the  Rays  proceeding  from  the  Lens  C  D,  to  the  Point  E,  are  called  con¬ 
verging  Rays ;  and  the  Point  E  their  Focus,  where  they  crofs,  and  conti¬ 
nually  recede  from  each  other  as  they  pafs  along.  So  that  thofe  Rays  flow¬ 
ing  from  the  Point  E,  towards  F  G,  are  called  diverging  Rays. 

Let  A  B,  Fig.  1 7.  be  a  double  convex  Lens,  E  F  the  ObjeCt  at  its  Fo- 
™s.  ’  ’  £  e  Eye  very  near  the  Lens  E  h ,  the  Rays  coming  from  the 

Object,  will  after  their  Refraftion,  fall  parallel  f  upon  the  Eye,  and  con- 
iequently  make  didinCt  Vifion.  For  the  Fabrick  of  the  Eye  having  its  fo¬ 
cal  Didance  jud  at  the  Bottom  of  it,  upon  the  Retina,  requires  that  the 
Rays  from  each  /mg  e  Point,  fhould  fall  nearly  parallel,  in  order  to  be  there 
collected  ;  that  is,  that  the  Bafis  of  each  Cone  of  Rays,  flowing  from  every 

*  Smith's  Opt.  p.  6.  f  Greg.  Opt.  1 70. 
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Point  of  an  Objedt,  which  Bans  is  the  Pupil  of  the  Eye,  fhould  bear  fo 
fmall  a  Proportion  to  the  Length  of  the  Cone,  as  that  thefe  Cones  may  be 
looked  upon  as  little  Cylinders.  The  Diftance  requifite  for  diftindl  Vi- 
fion,  is  not  limited  to  a  Point,  but  is  indulg’d  in  larger  Bounds ;  becaufe 
Nature  has  furnifh’d  us  with  the  Power  of  contradling  the  Pupil,  as  the 
Objedt  comes  nearer  •,  and  fo  di minifiling  the  Balls  of  each  Cone  in  Pro¬ 
portion,  and  confequently  of  preferving  diftindt  Vifion  •,  but  this  is  only  to 
a  certain  and  that  no  very  great  Degree. 

Therefore  a  minute  Objedt  E  F,  feen  diftindtly  thro’  a  fmall  Glafs  Lens 
A  B,  by  the  Eye  put  clofe  to  it,  appears  fo  much  greater  than  it  would  to 
the  naked  Eye ;  placed  at  the  lead  Diftance  E  D,  from  whence  it  appears 
iufficicntly  diftindt,  as  this  latter  Diftance  E  D,  is  greater  than  the 
former  E  C  ;  for  having  put  your  Eye  clofe  to  the  Glafs  A  B,  in  Order 
to  fee  as  much  of  the  Objedt  as  poftible  at  one  View,  remove  the  Object 
to  and  fro  till  it  appears  moft  diftindt ly,  fuppofe  at  the  Diftance  C  E,  then 
conceiving  the  Glafs  A  B,  to  be  removed,  and  a  thin  Plate  A  B,  with  a  Pin¬ 
hole  in  it,  Fig.  18.  to  be  put  in  its  Place,  the  Objedt  will  appear  diftindt, 
and  as  large  as  before  when  feen  thro5  the  Glafs,  only  not  fo  bright.  For 
if  the  Hole  be  fo  fmall  as  to  admit  but  a  fingle  Ray,  from  every  diftindt 
Point  of  the  Objedt,  thefe  Rays  will  fali  upon  the  Retina,  in  as  many  other 
diftindt  Points,  *  and  will  make  a  diftindt  Pidture  and  when  the  Pencils  of 
Rays  fall  upon  a  thin  Lens,  their  Axis  go  ftrait  thro’  the  Middle  of  it,  and 
confequently  will  proceed  to  the  fame  Points  upon  the  Retina,  as  when 
they  pafted  thro9  the  Hole.  Now  fuppofing  the  Lens  to  have  fuch  a  Fi¬ 
gure,  that  the  Rays  of  every  Pencil  fhall  be  refradted  by  it,  and  by  the 
Eye  together,  to  thofe  very  Points  of  their  Axis  which  touch  the  Retina, 
the  Pidture  will  ftill  be  diftindt ;  and  will  be  the  fame  in  Magnitude  and 
Pofition  as  before.  The  only  Difference  in  the  Effedts,  between  the  Hole 
and  Lens,  will  be  in  the  Degree  of  Brightnefs  upon  the  Retina.  And  in 
this  latter  Cafe,  the  Objedt  appears  fo  much  greater  than  it  does  to  the  na¬ 
ked  Eye,  at  the  Diftance  E  D,  either  with  the  Pin-hole,  or  without  it  *, 
as  the  Angle  C  E  F,  is  greater  than  the  Angle  A  D  E,  or  as  the  latter  Di¬ 
ftance  is  greater  than  the  former. 

Since  the  Interpofition  of  the  Glafs  has  no  other  Effedt  than  to  render 
the  Appearance  diftindt,  by  helping  the  Eye  to  increafe  the  Refradtion  of 
the  Rays  in  each  Pencil,  it  is  plain,  that  the  greater  apparent  Magnitude 
is  entirely  owing  to  a  nearer  View  than  could  be  taken  by  the  naked  Eye. 
If  the  Eye  be  fo  perfedl,  as  to  fee  diftindtly  by  Pencils  of  parallel  Rays 
falling  upon  it,  the  Diftance  C  E  of  the  Objedt  from  the  Glafs,  is  then  the 
focal  Diftance  of  the  Glafs. 

*  Greg.  Opt.  ^.171.,  f  Smith ,  Opt.  p.  37. 
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Now  if  this  focal  Diftance  of  the  Lens ,  be  'f  of  an  Inch,  and  if  the  Di¬ 
ftance  E  D  be  8  Inches  from  the  Objed,  the  ufual  Diftance  at  which  we 
view  minute  Objeds,  the  apparent  Image,  or  Diameter  of  theObjed,  may 
be  faid  to  be  fo  much  magnified,  as  thofe  8  Inches  exceed  the  little 
Space  C  E,  or  the  focal  Diftance  of  the  Lens  A  B,  which  is  at  the  Rate  of 
40  to  1.  Therefore  the  lefs  the  focal  Diftance  of  the  little  Lens  is,  the 
greater  will  its  Effeds  be  in  dilating  the  Image  of  a  fmall  Objed  •,  (for  if 
its  focal  Diftance  be  yet  ftnaller,  iuppofe  Txer  of  an  Inch  ;  the  Diameter  or 
Length  of  an  Objed  will  appear  160  Times  longer  thro5  fuch  a  Lens , 
than  to  the  naked  Eye,  at  8  Inches  ;  its  Surface  15600  Times  greater^ 
and  the  Solidity  or  Bulk  would  be  magnified  to  2,496,000  Times)  info- 
much  that  its  'focal  Diftance  may  be  fhortened,  till  it  is  reduced  to  an 
infinitely  imall  Spherule.  Tho’  there  are  fome  Inconveniencies  which  here 
offer  themfelves,  and  forbid  our  going  beyond  certain  Limits ;  for  thefe 
fmall  Spheres  are  inferior  to  little  Lens’s,  on  this  Account,  that  for  the 
fame  Degree  of  magnifying,  the  Lens's  are  three  Times  more  diftant  from 
theObjed  than  the  Spheres ,  the  Effeds  of  which  are  thus  demonftrated. 
Let  there  be  a  Glafs  Sphere ,  Fig.  19.  whofe  Center  is  A,  and  Axis  B  D, 
in  which,  produced  on  both  Sides,  the  Eye  is  placed  at  H,  and  the  Ob¬ 
jed  at  C,  each  of  the  Diftances  B  H,  D  C,  being  taken  equal  to  half  the 
Radius  A  B,  and  confequently  the  Point  C  is  th e  Focus,  where  Rays  fallino- 
parahel  to  the  Axis  B  D,  upon  the  Sphere  at  B  G,  are  after  Emmerfion 
colleded.  Wherefore  an  Objed  placed  at  C,  will  fend  Rays  upon  the 
Sphere,  which  will,  after  Refradion,  be  received  parallel  by  the  Eye  and 
confequently  make  diftind  Vifion.  But  if  we  take  the  Point  L,  fuch  that 
L  B  may  be  equal  to  the  Radius  A  B,  the  Point  L  is  the  Focus ,  towards 
which  parallel  Rays,  after  Refradion,  at  the  firft  Surface  D  E  tend  in  their 
Paffage  through  the  Sphere,  and  from  which  they  are  diverted  after  Re- 
iradion  at  their  Emmerfion,  and  colleded  at  H.  Make  E  F  parallel  to  the 
Axis,  and  comprehending  the  Portion  of  the  Objed  C  F,  and  draw  the 
right  Line  F  H.  The  Ray  F  E  being  refraded  at  E,  proceeds  according 
to  h  L,  and  being  again  refraded  at  G,  goes  on  to  meet  the  Eye  at  H, 
wherefore  the  Line  C  F  is  feen  under  the  Angle  B  H  G,  and  would  appear  to 
the  naked  Eye  under  the  Angle  C  H  F,  which  is  but  half  the  former  Angle. 

Becaufe  B  L  is  double  to  B  H,  the  Angle  B  H  G  is  double  to  B  L  G, 
buC.  HtL  1S  Parallel  to  F  E,  and  to  be  looked  upon  as  equal  to  it,  or  to  the 
right  Lane  D  C  ;  becaufe  C  F  is  to  be  a  Line  very  fmall,  with  Refped  to 
the  Diameter  of  the  Sphere.  Therefore  the  Angle  BHG  is  alfo  double 
or  the  Angle  C  H  F,  and  confequently  equal  to  the  An»le  C  A  F.  From 
whence  it  is  plain,  that  to  the  Eye  placed  at  H,  the  Line  C  F  will"  appear 
under  the  fame  Angle,  in  which  it  would  appear  to  the  naked  Eye  feeing 
from  the  Point  A.  Whence  if  the  Diameter  of  the  little  Sphere  B  D> 
were  Ar  of  an  Inch,  we  fhould  have  A  C  equal  to  TV  of  an  Inch  ;  which 

is 


is  to  the  Diftance  of  8  Inches  in  the  Proportion  of  i  to  128,  fo  that  the 
Magnitude  of  the  Objedt  will  be  increafed  128  Times. 

But  if  K  E,  the  focal  Diftance  of  the  Lens  M  N,  Fig.  20.  be  equal  to 
the  right  Line  A  C  of  the  laft  Figure  ;  we  have  fhewn,  that  by  this  Means 
the  Object  L  P  would  be  feen  in  the  fame  Magnitude,  as  if  the  Eye  were 
placed  at  K,  without  the  Lens  ;  nor  in  ufing  this  Lens  will  the  apparent 
Magnitude  be  any  Ways  changed,  in  whatfoever  Part  of  the  Axis  K  E, 
produced,  the  Eye  be  placed.  Therefore,  Lis  plain  the  fame  Degree  of 
magnifying,  and  the  fame  Effect  every  Way  is  performed  equally  by  the 
Lens  M  N,  Fig.  20.  and  the  little  Sphere  B  D,  Fig.  19.  and  it  is  alfo  ma- 
nifeft,  that  the  Diftance  K  L,  is  equal  to  thrice  DC,  Q  E  D. 

If  an  Objedl  A  B  be  placed  in  one  Focus  of  a  Lens  M  N,  Fig.  21.  and 
the  Eye  in  the  other  Focus  D  ;  fo  much  of  the  Object  as  is  equal  to  the 
Diameter  of  the  Lens ,  will  be  feen  by  the  Eye,  for  the  Rays  A  M  and 
B  N,  which  flow  from  the  Objedt  to  the  Extremities  of  the  Lens ,  proceed 
from  thence  converging,  till  they  meet  at  D  the  Focus  •,  muft  neceffarily 
pafs  from  the  Objedt  to  the  Lens ,  parallel  to  the  Axis,  and  therefore  pa¬ 
rallel  to  each  other.  Gonfequently  that  Part  only  of  the  Objedt  A  B,  feen 
by  the  Rays  M  D,  and  N  D,  will  be  equal  to  the  Diameter  of  the 
Lens  M  N. 

If  the  Lens  be '  covered  with  a  thin  Plate,  and  only  the  Part  m  n. 
Fig.  21.  be  left  open,  then  only  fo  much  of  the  Objedt  a  b,  as  is  equal 
thereto,  will  be  perceived  by  the  Eye.  For  as  A  B  is  equal  to  M  N,  or 
abtomn;  the  Angle  M  D  N,  or  m  D  n,  is  the  Meafure  under  which 
Part  of  the  Objedt  A  B,  or  m  n  appears  to  the  Eye  at  D. 

In  order  to  fee  a  larger  Portion  of  an  Objedt  than  the  Lens ,  or  its  Aper¬ 
ture  ;  the  Eye  muft  be  placed  nearer  the  Lens ,  than  its  Focus  •,  for,  let 
the  two  Foci  of  the  Lens  M  N,  Fig.  22.  be  H  and  G.  Let  an  Objedt 
A  B  be  placed  in  the  laft  Focus ,  larger  than  the  Lens.  The  Rays  proceed¬ 
ing  from  the  Extremities  A  B  of  the  Objedt,  towards  the  Lens ,  will,  after 
Refradtion,  unite  in  the  Point  C,  between  the  Lens  M  N,  and  its  Focus 
H.  Therefore  if  the  Eye  be  placed  at  C,  its  Field  of  View  or  Portion  of 
an  Objedt,  will  be  greater  than  the  Lens  M  N. 

If  E  F  be  a  Portion  of  an  Objedt  lefs  than  the  Lens,  the  Rays  E  M, 
E  N,  produced  to  the  Extremities  of  the  Lens ,  will  after  Refradtion  unite 
in  a  Point  D,  farther  diftant  from  th tLens,  than  the  Focus.  From  whence 
it  appears,  that  if  the  Eye  be  placed  farther  from  the  Lens  than  its  Focus , 
it  cannot  fee  any  Part  of  an  Objedt  fo  large  as  the  Lens ,  but  always 
fmaller. 

Therefore ,  in  the  Univerfal  Single  Microfcope ,  I  have  contrived 
the  Manner  of  fixing  the  Magnifiers ,'  which  are  Double  Convex 
Lens’s ,  fo  as  to  admit  the  Eye  to  be  placed  almoft  clofe  to  them,  by 
which  Means  we  always  fee  a  Portion  of  an  Objedt  larger  than  the  Aper- 
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ture  of  the  Lens.  And  in  this  Way  of  ufing  fingle  Lens’s,  microfcopick 
Objeds  appear  exceedingly  diftind  and  dear,  and  are  in  all  Refpeds  far 
preferable  to  the  Double  Microfcopes,  which  are  compos’d  of  three  con¬ 
vex  Glafies. 

Upon  the  Apertures  of  Microfcopes ,  all  their  Effects  and  Virtue  entirely 
depend.  It  is  therefore  to  be  obierved,  that  in  fingle  Lem's,  if  their  focal 
Diftance  be  about  -*  an  Inch,  or  greater,  there  will  be  no  Occafion  for  li¬ 
miting  the  Aperture,  in  order  to  make  diftind  Vifion becaufe  the  very 
Narrownefs  of  the  Pupil  of  the  Eye  excludes  as  many  of  thofe  Rays 
which  difturb  Vifion,  as  is  neceffary,  and  as  much  as  they  would  be  exclu¬ 
ded,  if  the  Lens  were  made  to  have  a  lefs  Aperture.  But  in  fmaller  Lens's, 
where  this  Limitation  of  the  Aperture  is  necdfary,  the  Rule  is,  that  the 
Diameters  of  thofe  Apertures  fhould  be  in  the  fame  Proportion  with  the 
focal  Diflances  of  their  refpedive  Lens's,  in  order  to  have  the  Objed  feen 
by  both  equally  diftind.  But  the  Light  or  Brightnefs  will  be  in  a  duplicate 
Proportion  of  thofe  focal  Diftances  *  ;  fo  that  the  more  convex  the  Lens 
is,  the  greater  indeed,  but  then  the  more  obfcurely  will  the  Objed  be 
feen. 

In  my  Univerfal  Microfcope,  I  have  contrived  the  black  Eye-Piece  N, 
in  Inch  a  Manner,  as  to  receive  any  Lens ,  whofe  Aperture  wants  no  Li¬ 
mitation,  and  have  taken  Care  to  limit  all  the  Apertures  of  the  fix  Mag¬ 
nifiers,  fo  as  to  admit  as  much  Light  as  poffible,  without  deflroying  diftind 
Vifion,  an  Advantage  which  few  of  the  modern  Microfcopes  have. 

In  order  to  find  the  magnifying  Power  of  any  Lens ,  we  need  only  find 
its  exad  focal  Difiance  in  iooth  Parts  of  an  Inch  (which  is  eafily  done 
by  fetting  a  minute  Objed  in  the  Microfcope,  fo  as  to  appear  perfedly 
clear  and  diftind  ;  this  Diftance  meafured  on  a  Scale  of  an  Inch,  divided 
into  ioo  Parts,  will  give  its  true  focal  Length-,)  and  by  computing 
how  many  Times  thofe  Parts  are  contained  in  8  Inches,  we  fhall  have  the 
Number  of  Times  the  Diameter  of  an  Objed  is  magnify ’d  to,  and  that 
Number  multiplied  into  itfelf,  will  produce  the  Magnitude  of  the  Superfi¬ 
cies,  which  Produd,  multiplied  by  the  Diameter,  will  fhew  the  Solidity 
or  magnified  Bulk. 

It  was  with  thefe  Sorts  of  fingle  Microfcopes,  that  the  famous  Mr.  Leeu- 
wenhoeck  made  fuch  wonderful  Difcoveries  ^  and  it  was  this  Confideration 
which  induced  me  to  contrive  an  Apparatus  that  fhould  make  thefe  fingle 
Microfcropes  eafy  in  Ufe,  to  thofe  Gentlemen  whofe  Curiofity  leads  them 
to  fearch  into  the  minute  Rcceffes  of  Nature,  and  thereby  be  taught  to 
contemplate  and  adore  the  wonderful  and  furprizing  Contrivance  of  Nature's 
A  l  mighty  Architect. 

*  Gregorfs  Opt.  p.  184. 
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A  double  Microfcope  is  compofed  of  two  convex  Glades,  placed  at  E 
and  L,  Fig.  23.  the  Glafs  L  next  the  Object  P  Q  is  very  fmall,  and  very 
much  convex,  and  consequently  its  focal  Diftance  L  F  is  very  fhort  ;  the 
Diftance  L  Q3  of  the  fmall  Objed  P  Q,  is  but  a  little  greater  than  L  F  9 
fo  that  the  Image  p  q  may  be  formed  at  a  great  Diftance  from  the  Glafs, 
and  confequently  may  be  much  greater  than  the  Objed  itfelf.  This  Pic¬ 
ture  p  q  being  viewed  through  a  convex  Eye  Glafs  A  E,  whofe  focal  Di¬ 
ftance  is  q  E,  appears  perfediy  diftind.  Now  the  Objed  appears  magni¬ 
fied  upon  two  Accounts,  drift,  becaufe  if  we  view  its  Pidure  p  q  with 
the  naked  Eye,  it  would  appear  as  much  greater  than  the  Objed 
at  the  fame  Diftance,  as  it  really  is  greater  than  the  Objed,  or  as  much 
asLq  is  greater  thanL  Q  ;  and  fecondly,  becaufe  this  Pidure  appears  mag¬ 
nified  through  the  Eye-Glafs,  as  much  as  the  lead:  Diftance,  at  which  it  can 
be  feen  diftindly  with  the  naked  Eye,  is  greater  than  q  E,  the  focal  Di¬ 
ftance  of  the  Eye- Glafs.  For  Example,  if  this  latter  Proportion  be  5  to  1, 
and  the  former  of  L  q  to  L  Q,  be  20  to  1,  then  upon  both  Accounts  the 
Objed  will  appear  5  times  20,  or  100  times  greater  than  to  the  naked  Eye. 

To  fit  thefe  Microfcopes  to  fhort-fighted  Eyes,  the  Glades  E  and  L 
muft  be  placed  a  little  nearer  together ;  fo  that  the  Rays  of  each  Pencil 
may  not  emerge  parallel,  but  may  fall  diverging  upon  the  Eye  ;  and  then 
the  apparent  Magnitude  will  be  alter’d  a  little,  but  fcarce  fenfibly. 

In  the  laft  Example,  let  us  fuppofe  the  Eye-Glafs  E  A  to  be  1  Inch  To- 
Focus,  which  will  be  found  exadly  5  times  in  8  Inches,  the  Diftance  at 
which  the  fame  Objed  would  be  feen  diftind  by  the  naked  Eye.  There¬ 
fore  this  Eye-Glafs  magnifies  5  times;  and  if  the  Objed  Lens  L,  has 
for  its  Focus  L  of  an  Inch,  and  the  Pidure  be  formed  at  P  q,  whofe 
Diftance  L  q  is  5  Inches,  the  Pidure  will  be  magnified  20  times ;  becaufe 
the  Diftance  L  QJf  of  an  Inch  is  contained  20  times  in  L  q,  5  Inches  *, 
and  this  Pidure  magnified  5  times  greater  (as  appears  above)  by  the  Eye- 
Glafs  E  A,  and  therefore  5  times  20,  that  is  100  times. 

The  Length  being  magnified  100  times,  the  Surface  of  Objeds  will 
be  magnified  10000  Times,  and  their  Solidity  or  Bulk  1000000  times. 

Altho’  we  can  readily,  by  this  Method,  find  out  the  magnifying  Powers 
of  the  feveral  Sorts  of  Microfcopes,  yet  our  Notions  of  the  comparative 
Smallnefs  of  any  minute  Objed,  muft  be  aftifteel  by  a  larger  one,  whofe 
Dimenfions  we  know,  and  by  finding  how  many  Times  the  leffer  is  con¬ 
tain’d  in  the  greater;  which  ftiall  be  the  Subjed  of  the  remaining  Part  of 
this  Chapter. 

*  Smith's  Oot.  p.  41. 
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Mr.  Hook's  Method  of  computing  the  Magnitude  of  Objedts,  feen  in 
the  Microfcope ,  was,  after  he  had  adjufted  the  Microfcope ,  to  fee  the  Obieft 

:  At_the  fame  Time  that  he  look’d  upon  the  Obieft  thro’ 

t. ie  G  afs  with  one  Eye,  he  looked  upon  other  Objefts  at  the  fame  Diftance 
w,th  hts  other  bare  Eye,  by  which  Means  he  was  able,  by  the  Help  of  a 
Rule  divided  into  Inches  and  ftnall  Parts,  *  and  laid  on  the  Pedeftal  of  the 
Microfcope  to  call  up,  as  it  were,  the  magnified  Appearance  of  the  Obieft 

u, P°n  C^e  1'ule,’1  *nd  th,ereby  exai%  to  meafure  the  Diameter  it  appears^  of 
through  the  Glafs  }  which  being  compared  with  the  Diameter  it  appears  of 
to  the  naked  Eye,  will  eafily  afford  the  Quantity  of  its  magnifying  This 
Method  is  very  eafy  to  thofe  Perfons  who  can  accuftom  themfelves  to  fuch 
a  met  ice,  I  mean  of  obferving  two  Objetfis  at  the  fame  Time,  one  of  them 
with  one  Eye  by  direft  Vifion,  and  the  other  by  refracted  Vifion,  through 
the  Glafs  It  ,s  indeed  a  Method  I  have  pradtifed  with  Succels  to  eftimate 
the  magnifying  I  ower  of  Telefcopes  for  many  Years. 

The  Method  Mr.  Leuwenhoek  made  ufe  of  to  compute  the  Size  of  Ani¬ 
malcules  in  Water,  m  Semitic .  Mafculino,  the  Salts  in  Fluids,  &c.  was  bv 
comparing  them  with  a  Gram  of  Sand,  one  hundred  of  which  laid  in  a 
Row,  will  but  juft  equal  an  Inch  in  Length.  Then  conceiving  one  fingle 
Gram  of  Sand  magnified  to  the  Bignefs  of  Fig.  24.  A  B  C;  and  feein- 
an  Animalcule  fwimming  or  running  by,  or  acrofs  it,  the  Magnitude  of 
Figure  D.  The  Axis  01  which  he  eftimates  by  his  Eye,  and  concludes 
it  to  be  a  twelfth  Part  of  the  Axis  D  C  of  the  Grain  of  Sand.  From 
whence  it  follows  by  the  common  Rules,  that  the  Figure  of  the  Body  or 
Sphere  ABC,  is  1728  times  larger  than  the  Sphere  D  ^ 

Alio  amongft  the  reft,  he  fees  a  fecond  Species  of  Animalcules  E  the 
Diameter  of  which,  by  the  Help  of  a  very  good  Microfcope ,  he  alfo’mea- 
ur  s,  and  eftimates  it  to  be  a  Fifth  }  but  left  he  (hould  exefed,  fets  it  down 
to  be  only  four  times  lefs  than  the  firft  Animalcule  D  ;  therefore  according 
to  the  former  Rules,  the  Animalcule  D  is  64  times  larger  than  that  of  F§ 
Like  wife  upon  a  clofer  View,  he  fees  a  third  Species  of  Animalcules  F  ft  HI 
lefs  than  the  fecond,  whofe  Diameter  he  meafures  by  Eftimation  a*  before 

SeforeVhe'A  7  7^,efsJha"  ^  Di.ameCer  °f  the  Animalcule  E.” 

In  multiplying  Se  MSoIf by’tlfe 

SU  £  “  -  "***  ■»  s»  *  » 

*  ^rc^ace  t0  Hook's  Mycographia,  printed  Anno  1675. 


Diame- 


/ 


/ 


* 


Diameter  of  D  12  times  lefs  than  a 

1 2  Grain  of  Sand. 


144 

12 


1728  in  a  Grain  of  Sand. 


27 

Diameter  of  E  4  times  lefs  than 

4  that  of  D. 

16 

4 

— -  Sort  D. 

64  in  one  of  the  firft 


The  third  Sort  F,  whofe  Diameter 
♦  is  lefs  than  that  of  E, 

10  times 

io 


100 

10 


iooo  in  one  of  the  2d  Sort. 


of  Sand. 

1728  of  the  firft  SortD  in  a  Grain 
64  of  the  fecond  Sort  E  in  one 

- — -  of  the  firft  Sort  D. 

69 12 
10368 

— — —  of  Sand* 

110,592  of  the  2d  Sort  E  in  a  Grain 
1000  of  the  3d  Sort  F  in  one 

of  the  2d. 


110,592,000  of  the  3d  Sort  F,  contained 
in  a  Sphere  no  bigger  than  a  Grain  of  Sand  *. 

The  ingenious  Dr.  James  Jurin,  in  his  excellent  Differtation  on  Phyfico 
Mathematical  Subjects,  Pag.  45.  has  taught  us  a  more  accurate  and  ready 
Way  of  meafuring  micro fcopick  Objeds  *  as  follows, 

He  firft  twifts  a  very  fine  filver  Wire  a  great  many  times  upon  a  (lender 
Pin,  fo  clofely  as  to  leave  no  Interval  between  the  Wreaths,  which  he 
carefully  examines  by  a  magnifying  Glafs *,  then  he  takes  the  Interval  of 
the  outermoft  Wreaths,  between  the  Points  of  a  Pair  of  fine  Compares, 
and  applies  this  Extent  to  a  diagonal  Scale  of  Inches,  and  by  dividing  this 
Meafure  of  that  Extent  by  the  Number  of  Wreaths  therein  contained,  he 
ootains  the  Thicknefs  of  the  Wire  itfelf.  Then  cutting  it  into  very  fmall 
Bits,  and  fcattering  them  upon  the  Qbjed-Plate,  he  places  the  Objed  up¬ 
on  them,  if  tranfparent ;  or  the  Wires  upon  the  Objed,  if  it  be  opake  ; 
and  by  the  Eye  he  compares  the  Parts  of  the  Objed,  with  the  Thick- 
nefs  of  thofe  Wires  that  happen  to  lie  contiguous  to  them. 

2  hus  he  obferved,  that  4  Globules  of  human  Blood  would  generally 
cover  the  Breadth  of  a  Wire,  which  he  had  found  to  be  .Tr  Part  of  an 
Inch,  and  by  Confequence,  that  the  Diameter  of  a  fingle  Globule  was 
Part  of  an  Inch,  which  was  alfo  confirm’d  by  Mr.  Leeuwenhoek' s  Ob- 
iervations  upon  human  Blood,  made  with  a  Piece  of  the  fame  Wire  tranf- 
mitted  to  him  from  Dr.  ‘Jurin.  Philo  f.  Pranf.  N°  377. 

This  Method  of  Dr.  Jurin's  gave  Rife  to  another  which  I  have  con¬ 
trived,  that  is,  a  Method  of  ftraining  a  few  of  thefe  fmall  Silver  Wires,  in 


form 


*  Vide  Leeu<w .  Exp.  &  Contemp.  Tom.  IV,  Eag.  23. 


iH  Micro j copes  explain  d. 

form  of  a  Lattice  ;  in  fuch  a  Manner,  that  the  Diftances  between  the  Wires 
are  exactly  equal  to  the  Diameter  of  the  Wire  itfelf.  By  which  Means 
having  a  Wire,  whofe  Diameter  is  a  certain  known  Part  of  an  Inch,  we 
may  be  able  to  meafure  a  very  fmall  Animalcule,  &c,  and  be  more  exadt 
in  our  Calculations,  than  by  either  of  the  former  Methods.  For  by  placing 
this  Lattice  of  Wires,  clofe  under  a  Mufcovy  Talc,  upon  which  the  Qojedt 
may  be  placed,  if  it  be  tranfparent,  or  placing  the  Lattice  over  the  Objedt, 
if  it  be  an  opake  one.  And  when  the  Objedt  is  adjufted  to  the  Magnifier, 
the  Parts  thereof  may  be  eafily  compar’d  with  the  Number  of  Wires  and 
Intervals,  and  their  true  Magnitude,  or  Dimenfions  very  nearly  known,  or 
if  I  obferve  the  Diameter  of  an  Objedt  to  be  juft  the  fame  with  one  Wire, 
or  an  Interval,  I  know  it  is  the  560th  Part  of  an  Inch,  fuppofing  the  Wire 
of  that  Size.  If  half  that  Width,  the  1120th  Part  of  an  Inch';  if  one 
Quarter  of  the  Width,  the  2240th  Part  of  an  Inch,  and  fo  on  ad  infinitum. 

Or  thus,  if  an  Objedt  cover  but  the  6th  Part  of  the  Diameter  of  a  Wire 
or  Interval,  it  will  be  but  3360th  Part  of  an  Inch  in  Diameter,  which 
multiplied  into  itfelf,  will  fhew  the  Superficies  to  be  the  11,289,600th 
Part  of  an  Inch,  and  that  Produdt  multiplied  by  the  firft  Number  will  fhew 
the  Solidity  to  be  the  37933,056,000th  Part  of  an  Inch,  and  thus  may  the 
Minutenefs  of  any  Objedt  be  exadtly  determined. 

Plowever,  this  laft  Method,  tho’  infinitely  better  than  any  other  in  Prac¬ 
tice  amongft  us,  is  ftill  deficient  on  this  Account  ;  if  the  Objedt  be  confi- 
fiderably  lefs  than  the  Diameter  of  one  fingle  Wire  or  Interval  between 
the  Wires,  we  are  obliged  to  eftimate,  or  guefs  its  Proportion  to  that  Dia¬ 
meter  or  Interval  ;  but  if  the  Objedt  be  no  fmaller  than  one  fourth  Part  of 
fuch  Interval,  the  Eye  is  able  to  determine  that  to  the  utmoft  Exadtnefs 
pofkble. 

I  have,  therefore,  to  remove  this  Deficiency,  invented  a  particular  and 
curious  Micrometer,  applicable  both  to  fingle  and  double  Microfcopes, 
but  particularly  adapted  to  my  TJniverfal  Microfcope ,  deferibed  Fig.  1 , 
and  3. 

The  magnifying  Power  of  the  folar  Microfcope,  is  found  by  rec¬ 
koning  how  many  Times  the  focal  Diftance  of  the  Magnifier  is  contain’d 
between  it  and  the  Diftance  of  the  Screen,  or  Sheet,  upon  which  the  Image 
of  an  Objedt  is  caff.  For  Inftance,  let  us  fuppofe  the  Focus  of  the  Lens  111 
Life,  to  be  ~  of  an  Inch,  and  the  Screen  fet  at  the  Diftance  of  fix  Feet, 
and  as  the  focal  Length  of  the  Lens  will  be  contained  288  times  in  the 
Screen’s  Diftance,  the  Diameter  of  an  Objedt  is  magnified  in  the  Propor¬ 
tion  of  288  to  1.  The  Superficies  82,944  times,  and  its  Solidity,  or 
Bulk  23,887,872  times,  and  by  removing  the  Screen  farther  oft',  the  Ob- 
jedl  may  be  magnified  to  almoft  what  Size  you  pleafe. 


C  II  A  P. 
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CHAP.  X. 

Of  chufing,  preparing ,  preferring,  and  applying  Ob¬ 
jects  to  the  Micro] cope. 

WE  mud  be  very  curious  in  chufing  fuch  ObjeAs  as  are  proper  for 
the  Microscope,  which  are  either  fmall  Parts  of  larger  Bodies,  or 
exceeding  fmall  Infedts,  Salts,  Sands ,  Seeds ,  Farina  of  Flowers ,  &c.  or 
the  Interfaces  between  the  folid  Parts  of  Bodies v  as  Minerals ,  Shells ,  the 
Air  Vejfels  in  Vegetables ,  Fores  in  the  Bones ,  &c.  of  Animals 5  or  the  Mo¬ 

tion  of  the  feveral  Parts  of  minute  Animals,  or  of  the  Fluids  in  Animal  or 
Vegetable  Bodies. 

The  greateft  Care  imaginable  fhould  be  taken  in  preparing  ObjeAs  for 
an  Examination-,  otherwife  the  bed  (kill’d  in  magnifying  Glaffes  maybe 
milled,  if  they  give  too  fudden  a  Judgment  on  what  they  fee,  without  af- 
furing  themfelves  of  the  Truth  by  repeated  Experiments. 

If  ObjeAs  are  fat  and  tranfparent,  the  belt  Method  is  to  inclofe.  them 
between  two  Mufcovy  Talcs,  in  an  Ivory  Slider,  as  the  Farina  of  Flowers , 
Scales  of  Fijhes ,  JVings  of  Butter  and  other  Flies,  &c.  the  Bodies  of  minute 
InfeAs ,  &c.  By  this  Method,  every  Virtuofo  may  always  have  ready  two 
or  three  Dozen  of  thefe  Ivory  Sliders,  furnifhed  with  the  mofi:  curious  Ob¬ 
jects  which  will  be  a  mof:  delightful  natural  Hiftory  of  the  furprizing 
Beauty,  Perfection,  and  Contrivance,  we  find  in  the  Works  of  Nature. 

In  collecting  ObjeAs  for  the  Ivory  Sliders,  Care  fhould  be  taken  to  put 
thofe  into  the  fame  Slider,  which  are  of  the  fame  Degree  of  Tranfparency 
and  Size  that  they  may  all  be  viewed  with  the  fame  Magnifier.  There  is 
a  convex  Glafsof  about  an  Inch  Focus  to  hold  in  the  Hand,  in  the  Cafe  with 
my  New  Univerfal  Microfcope ,  by  the  Help  of  which  you  may  adjuft  the 
ObjeAs  properly  between  the  Talcs,  before  you  fix  them  down  with  the 
Brafs  Rings ;  the  Number  of  the  Magnifier  may  be  alfo  marked  on  each 
Slider  its  ObjeAs  are  fitted:  for.  Many  fmall  living  Objedfs  may  be  placed 
in  this  Manner  between  the  Talcs,  fuch  as  Mites,  fmall  Spiders,  Lice , 
Fleas ,  See.  without  being  killed  or  hurt,  and  will  remain  alive  feveral  Days  in 
this  Manner.  But  for  pre fen t  Examination,  thefe  as  well  as  larger  ObjeAs,  may 
be  put  into  the  Glafs Slider  V,  Fig.  2.  defcribed-Page  4,  and  defigned  for 
that  Ufe,  or  in  the  jointed  Ceil  X,  Fig.  2.  Page  4,  or  elfe  (lick  them  upon 
the  Pin  1,  or  pinch  them  between  the  Nippers  m  of  the  Apparatus  V.  Fig.  2. 

The  Animalcula  in  Fluids ,  may  be  examined  in  a  fmall  Drop,  taken 
up  with  h  Pen  or  Hair  Pencil,  and  placed  in  the  Glafs  Slider  before  de- 
feribed,  Page  3,  or  on  the  fingle  Glafs  Slider  R,  Fig.  2.  if  in  viewing 

them  you  find  them  (as  is  often  the  Cafe)  fb  exceedingly  numerous,  that 

by 
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by  their  continual  running;  over  one  another,  their  Shape  cannot  be  diftin- 
gni flied  :  Some  Part  of  the  Drop  mud  be  taken  off  the  Glafs,  and  a  little 
fair  Water  put  to  the  red,  which  will  feparate,  and  make  them  appear  di¬ 
din  cl.  It  is  neceffary  thus  to  dilute,  with  fair  Water,  the  Semine  Mafculi- 
num  of  all  Animals  ;  otherwife  their  Shape  cannot  be  difcovered,  they 
are  fo  crowded  together-  in  fuch  infinite  Numbers. 

If  Salts  in  Fluids  are  to  be  view’d,  you  mud  let  the  Fluid  evaporate, 
that  the  Salts  may  be  left  behind  upon  the  Glafs,  and  be  more  eafily  exa¬ 
mined. 

For  viewing  the  Circulation  of  the  Blood  in  the  Tails  of  Fijhes ,  in  Frogs , 
Newts,  See.  they  are  fometimes  put  into  Glafs  Tubes,  but  my  Univcrfal 
Microfcope ■  hath  a  particular  Contrivance  a  b  f ,  of  Fig.  2.  defcribed  Page  3, 
proper  to  hold  down  the  Tails  of  Newts  and  Fillies,  and  the  filmy  Mem¬ 
brane  between  the  Toes  of  a  Frog’s  hind  Foot  *,  the  Circulation  is  bed 
feen  in  the  Mefentery ,  or  thin  tranfparent  Membrane,  that  joins  the  Guts 
together,  and  this  Part,  by  pulling  out  the  Gut  a  little,  may  be  eafily  ad¬ 
justed  to  the  Magnifier,  by  Help  of  an  Apparatus  hereafter  to  be  defcribed, 
which  is  another  Method  quite  new,  and  never  before  applied  in  fo  eafy  a 
Manner. 

Patience  and  Dexterity  are  required  to  diffedl  Infedts,  and  view  their  in¬ 
ternal  Structure,  fuch  as  Gnats ,  Mites ,  Lice,  Fleas ,  &c.  which  will  be  ea¬ 
fily  done  with  a  fine  Needle  and  a  Lancet  j  if  they  are  placed  in  a  Drop 
of  Water,  their  Parts  will  then  be  feparated  with  Eafe  j  and  the  Stomach 
and  Bowels  lie  plainly  (before  the  Microfcope)  to  be  viewed  and  examined. 

Bits  of  different  colour’d  Glafs  are  neceffary  for  this  Purpofe,  to  place 
Objedls  on,  becaufe  many  Objects  are  much  more  diftinguifhable,  when 
placed  on  one  Colour,  than  on  another.  Glafs  Tubes  of  all  Sizes,  are  like- 
wife  of  Ufe,  from  4-  an  Inch  Bore  to  a  fine  Capillary. 

It  is  alfo  neceffary  to  have  a  few  Glafs  Tubes ,  ready  prepared,  with 
Cork  Stoppers,  one  at  each  End,  each  Cork  having  a  Bit  of  a  fmall  capil¬ 
lary  Tube,  run  thro’  its  Center,  as  at  Fig.  25.  in  this  Manner  pregnant 
InJeCts  may  be  kept  alive  till  they  lay  their  Eggs  •,  and  their  Worms  or 
Maggots  after  they  are  hatched,  till  they  pafs  thro’  their  feveral  Changes ; 
and  in  fuch  Glafs  Tubes  it  is,  that  Mr.  Leeuwenhoek  made  his  greatefl  Dif- 
coveries :  They  are  more  particularly  defcribed  in  the  2dSedtion  of  the  19th 
Chapter,  and  are  to  be  applied  to  the  Univerfal  Microfcope ,  between  the 
Objedt-carrying  Plate  I,  and  Springs  b. 

Fig.  27.  is  a  very  fhort  cylindrical  Glafs,  which  may  be  filled  with  Wa¬ 
ter,  or  any  other  Liquid,  in  order  to  examine  Aquaticks,  which  are  too 
large  for  the  Slider  S. 

Fig.  26.  A  rectangular  Box  having  its  two  broadeff:  Sides  of  Glafs,  is 
defign’d  on  Purpofe  to  be  filled  with  Water,  in  order  to  apply  Aquaticks 
to  the  folar  Microfcope. 
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Plated  tW°  !aft  3re  aii°  t0  be  p!aced  between  the  Springs  b,  and  Obiecl- 

•  Fig.  28  Is  another  Contrivance  to  place  tranfparent  Objects  between 
two  circular  Plates  of  Ifing-GJafs,  one  of  them  being  dtvided  into  P^tU 

hZ  ’  bJ .|aftlnS  a  .cu{  PaPer  t0  whereon  the  Partitions  are  number’d 
mg  different  Objects  placed  between  them,  and  covered  with  another 

•  „  ’  {  b 's  held  down  b7  a  Brafs  Rmg,  as  in  the  Ivory  Sliders.  This 

FrLui  a't  d  O7  °‘  kcePmg  *  Sreat  Number  of  Objects,  ready  to  ihew  a 
;  .  ,f1a°Pporft™ltleS  ’  fo  that  any  Perfon  who  is  defirous  to  preferve 

Cohesion  of  O^r,  may  have  as  many  of  thefe,  or  of  the  Ivory 
hoer.,,  as  he  thinks  proper.  They  are  to  be  applied  to  the  Univerfa>  Mi 
crofcope  between  the  Object-Plate  I,  and  Springs  b  ;  the  two  B^als  Rib^ 
to  Winch  the  Springs  are  fixed,  being  filed  into"  concave  circular  Arches 

iZ  the  hre^Pp!0n’  may  be  turn’d  round  at  Rcafure,  and  by  pufh- 

•  p,  1  0bKjdt: Plate  either  nearer  to,  or  farther  from  the  Pillar  E  any  Ob- 

Jed ‘contain  d  between  them  will  be  eafily  brought  under  the  Magnifier. 
There  is  no  better  Way  to  preferve  tranfparent  Objects,  than  placing 

tW°  MUfCCVy  TalC$  'n  S1'derS’  °r  in  the  C^rcular  Talc-Plates° 

And  the  very  bed  Way  of  preferving  opake  Objects  for  thofe  Gentle- 
n  en  who  are  defirous  to  keep  a  ColleCl.on  of  them,  is  to  prepare  foal! 

T  K  Z  °  nV°rly’  °r  ratller  Holly,  about  an  Inch  long,  and  A  of  an 
Inch  wide,  and  fome  a  little  broader,  according  to  the  Size  of  the  Objects 

to  be  put  thereon.  Which  Slips  being  ftain’d  of  feveral  Colours,7  we 
nan  obtain  a  Contrail  to  almoft  any  Colour,  and  by  fixing  Objects  upon 

vantage.  ^  C°ntrary  t0  themfeIv«>  they  will  be  feen  to  the  bed  Ad- 

I  have  contrived  thefe  chiefly  for  my  new  Univerfal  Micro, Scope  to  be 
applied  between  the  Nippers,  under  the  LfleCtmg  Speculum  o/f£’  , 

Wr  t  CZ,ZPS  about  balf  their  Length  with  ftrong,  but  vent  tranfba- 
rent  Gum-Water,  and  upon  that  flick  on  your  ObjeClt  7 

keephJhefe  B°X’  in  Form  ofa  Parallelopipid,  to 

ceivPe  the  FnrU  nf  U  r"  Z'  ZZ  °f  wh'ch  thcre  is  CUC  fmaI1  Curfs,  to  re- 
^hf{  ChePe  fmal1  Ivory  S)iPs>  that  they  may  be  placed  three 

UD  ° ZnZZn  °W’  a.ndcaIf°  f°  hi§h  above  eacb  other,  as  that 

the  upper  Row  fhail  not  touch  the  Objefts  in  that  next  under  it. 

tain  fompPoPf  d  TeZ thePe  httle  Cabinets  for  opake  Objects ,  which  con- 
w  S  bJZJZ  a  °f ^  °f  th0fe  SJips>  which  when  flored  with  Objects, 
Place  wtZy  r  ^  7  {^Examination,  and  may  be  carried  from  Place  to 

The  fifT. doing  the  lead  Injury  to  the  ObjeCls  therein  contain’d. 

Ivon  SliderZZZ^p  &  Puppbed  wjth  thefe  Ivory  and  Holly  Slips ,  Cabinets , 
c,7,  ’•  af  effort  cylindrical  Glajfes,  rectangular  Boxes,  with 

fa  ,  circu  ar  Ifmg-Glafs  Plates ,  and  Glafs  Pubes,  all  together  in  one 

Box* 
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Box,  or  feparate  if  he  pleafes,  at  my  Shop,  the  Sign  of  Tycho  Brahe9 s  Head, 
the  Corner  of  Racquet-Court ,  in  Fleet-Street ,  London. 

Having  defcribed  the  new  invented  Univerfal  Portable  Microfcope ,  toge¬ 
ther  with  its  Application  to  the  lolar  Apparatus ;  and  the  other  Sorts  which 
are  moft  in  Ufe  amongft  us :  By  which  the  Reader  will  be  able  to  deter¬ 
mine  how  much  eafier  it  is  in  all  its  Applications  than  any,  nay  all  of  them 
taken  together  are,  and  have  alio  (hewn  how  to  calculate  their  magnifying 
Powers,  and  how  to  prepare  and  preferve  Objedts  :  I  fhall  next  proceed 
to  fhew  what  wonderful  and  furprizing  Difcoveries  have  been  made  by  the 
Microfcope.  In  the  Procefs  of  which,  I  fhall  not  only  prefent  the  Reader 
with  a  Variety  of  Copper  Cuts,  of  moft  of  the  minute  Infedts  and  Animal¬ 
cules  that  have  been  obferved  by  Mr.  Hook ,  Mr.  Leeuwenhoek ,  Mr.  Johlott , 
myfelf,  and  others,  but  alfo  fhew  how  to  apply  either  the  whole,  or  the  fe- 
verai  Parts  thereof  to  the  Microfcope.  In  doing  of  which  I  have  fpared 
neither  Coft  nor  Pains  to  make  the  Work  compleat. 

CHAP.  XL 

Of  the  Circulation  of  the  Blood,  and  how  to  exa¬ 
mine  it  by  the  Microfcope. 


Sect.  I. 


THIS  noble  Fluid,  the  Bloody  yields  us  the  moft  fublime  Specula¬ 
tions  imaginable,  by  the  xAftiftance  of  the  Microfcope .  For  by  the 
Help  of  it,  human  Blood,  and  that  of  Land  Animals  is  found  to  confift  of 
round  red  Globules,  which  float  in  a  tranfparent  Fluid,  each  of  which  is 
compos’d  of  fix  fmaller,  and  more  tranfparent  ones,  and  each  of  thefe  (as 
Mr.  Leeuwenhoek  has  fhewn  in  his  128th  Epiftle  to  the  Royal  Society)  into  fix 
more  minute  and  without  Colour.  He  hath  alfo  fhewn  us  how  eafily  fix 
loft  flexible  Globules,  which  are  compreflible  into  any  Shape,  and  in  con¬ 
tinual  Motion,  may,  by  ftriking  againft  each  other,  compofe  one  large 
Globule  of  a  perfectly  fpherical  Figure,  one  of  which,  and  five  of  the  fmal¬ 
ler  Sort,  as  they  appear  in  Contadt,  the  fixth  lying  behind,  is  reprefented 
Fig.  29.  which,  by  their  mutual  Attraction  to,  and  Prefiure  againft  each 
other,  readily  unite  to  form  a  perfectly  round  Body,  as  at  Fig.  30.  Their 
Attraction  towards  each  other  is  fo  confiderable,  as  to  form  a  Kind  of 


fieJhy  Subftance,  when  brought  into  Contadt  •,  and  their  fpecifick  *  Gravity 
more  than  the  Serum  in  which  they  float. 

How  theic  Globules,  and  alfo  the  more  minute  ones  of  which  they  are 
competed,  are  occaflonally  feparated,  in  order  to  pafs  through  extremely 
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minute  Vefiels,  which  without  fuch  a  Separation,  they  cannot  pofiibly  en¬ 
ter,  and  how  they  re-unite  again  in  Vefiels  where  they  have  more  Room 

is  eafily  comprehended  by  a  due  Confideration  of  the  two  foreo-oins 
Figures.  °  ° 

ThejDiameter  of  a  common  round  Globule  of  human  Blood ,  is  equal  to 

the  -riVo-th  Part  of  an  Inch,  as  by  the  Method  defcribed,  Pao-e  27 
appears.  0  /e 

In  oraer  to  view  the  Blood  with  the  Microfcope,  upon  the  Tip  of  an  Hair 
Pencil,  take  a  fmall  Drop  of  warm  Blood ,  immediately  as  it  comes  from 
the  Vein,  and  fpread  it  as  thin  as  pofiible  upon  the  Objed  carrying  Glafs  R, 
hig.  2.  of  the  Univerfal  Microfcope ,  and  apply  it  between  the  Gbjed-Plate 
I,  and  Springs,  to  the  firft  and  fecond  Magnifiers.  It  may  alfo  be  ex- 
treamiy  well  examined,  if  a  little  of  it  be  taken  up  into  a  fmall,  but  very 
thm  capillary  Tube,  which  being  held  in  the  Nippers  m  of  the  Apparatus 
V  ,  Fig.  2.  may  be  readily  applied  to  the  Magnifier.  If  you  dilute  a  Drop 
ox  Blood  with  warm  Water,  and  apply  it  either  of  thefe  Ways  to  the  Ma^- 
nifier,  fome  of  the  larger  Globules  will  be  feparated  from  each  other,  and 
ieveral  of  them  will  be  divided  into  the  fmaller  ones  of  which  they  are 
compos’d. 

By  either  of  thefe  Methods,  the  Globules  of  the  Blood  may  be  diftinclly 
feen,  and  a  little  Pra&ice  will  difcover  any  Alteration  that  may  happen  in 
the  Colour,  Snape,  or  Size  of  them  ;  in  its  feveral  Changes  between  Sick- 
nefs  and  Health,  IVIixtures  of  medicinal,  or  poifonous  Lipuors,  may  be 
blended  with  it  immediately  as  it  comes  from  the  Vein,  and  a  Drop  of  this 
Mixture,  if  applied  as  before  dire&ed  to  the  Microfcope ,  will  difcover  what 
Alterations  can  be  produced  on  the  Contexture  of  the  Blood.  The  Veflel 
in  which  the  Blood  is  received,  fhould  be  put  into  a  Bafon  of  Water, 

fomewhat  hotter  than  the  Blood  -f,  to  prevent  its  coagulating  before  the 
Mixture. 

The  Circulation  of  the  Blood  thro’  its  Vefiels,  is  to  be  feen  in  fuch  fmall 
Creatures,  whofe  Tranfparency  permits  us  to  look  within  them,  or  in  the 
thinneft  Parts  of  larger  ones  ;  by  which  we  are  very  well  informed,  the 
whole  animal  Syftem  being  efiabiifhed  on  the  lame  Plan,  the  Circulations 
carried  on  in  Vefiels  of  a  like  Form,  both  in  the  meaneft  and  noblefi:  living 
Creature,  and  accelerated  or  retarded  by  the  fame  Caufes.  ° 

In  thele  Imall  creatures  we  are  not  only  able  to  fee  the  general  Courfe 
of  the  Bloody  but  can  perfe&ly  difiinguifh  each  Globule,  and  the  Alteration 
they  fuller  in  palling  out  of  the  larger  into  the  more  minute  Vefiels,  many 
of  them  being  fo  fmall,  that  fingle  Globules  can  fcarce  enter,  till  they  are 

f  The  exact  Blood-heat  of  the  Water,  may  be  obtain’d  by  a  Pocket  Thermometer,  made 
with  Quick  fiver,  with  which  the  Reader  may  be  fupplied  at  my  Shop,  at  Tycho  Brahe's 
Head  in  Fleet-Street. 
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com pre fled  into  an  oval  Form  •,  and  yet  thefe  very  Veflels  are  large,  when 
compar’d  with  the  fined:  of  all,  in  which  the  Globules  mud:  be  divided  and 
fubdivided  into  their  fmalleft  component  Farts,  before  they  can  find  a 
Paffage. 

Providence  lias  been  furprizingly  careful  in  the  Difpofition  of  the  Veins 
and  Arteries,  for  thefe  lad:,  which  convey  the  Blood  to  the  Extremities  of 
the  Animal,  continually  leflen  their  Diameters  in  their  Progreflion,  and  di¬ 
vide  into  fmaller  Branches.  At  which  Divifion,  the  Globules  rufh  againft 
an  Angle,  which  as  it  were  caufes  them  to  recoil  upon  thofe  immediately 
behind,  before  they  can  readily  feparate  into  the  two  fmaller  Branches 
C  D,  of  the  Artery  A  B,  Fig.  31.  in  which  the  Blood  flows  upwards  from 
B  to  A,  towards  the  Extremity  ;  and  on  the  contrary  in  its  Return  back 
from  the  Extremities  to  the  Heart,  their  Diameters  increafe,  and  thofe 
fmaller  Veflels  are  continually  uniting  into  larger,  as  in  the  foregoing, 
Fig.  3  r.  the  Branches  C  and  D  join  their  Currents  in  the  Vein  E  F,  till  at 
laft:  all  their  Streams  fall  into  one,  at  every  fuch  Conjunction  of  two 
Branches,  as  at  E,  and  their  Streams  violently  rulh  againft  each  other,  by 
which  means  unnatural  Cohefions  are  prevented. 

The  Microscope  affords  us  an  ample  View  of  the  Veins  and  Arte¬ 
ries,  the  latter  of  which  is  very  diftinguifhable  by  a  Protrufion  of  the 
Blood,  at  each  Contraction  of  the  Heart,  then  a  Stop,  and  then  a  new 
Protrufion,  continually  fucceeding  each  other,  whilft  in  the  Veins  it  rolls  on 
with  inexpreflible  Rapidity. 

The  ingenious  Mr.  Leeuwenhoek  hath  told  us,  that  with  great  Admiration 
he  faw  in  the  utmoft  Extremities  of  a  very  fmall  FifF  s  Tail ,  how  the  larger 
Arteries  were  divided  into  the  fined  Veffels,  *  and  many  of  the  fmall  Veins, 
which  returned  from  the  faid  Extremities,  met  together  in  a  larger  Vein  *, 
that  there  was  fuch  an  Agitation  of  that  Blood ,  which  flowed  from  the 
larger  Arteries,  towards  the  evanefeent  ones,  at  the  Extremity  of  the  Tail , 
and  returned  afterwards  through  many  minute  Veins  into  a  larger  one,  as 
can  hardly  be  conceived :  In  the  larger  Arteries  he  faw  a  continual  new 
Protrufion  of  the  Blood's  Courfe,  received  from  the  Heart  •,  but  in  the  fmal- 
Jer,  the  Motion  feem’d  equable  without  any  fuch  repeated  Propulfion  ;  and 
tho*  no  Colour  appear’d  in  the  minute  Veflels,  yet  in  the  larger  Arteries 
and  Veins,  that  were  near  the  Extremity  of  the  Tail,  the  Blood  was 
plainly  red. 

The  exaCl  Magnitude  this  Fijh  appear’d  of  to  the  naked  Eye,  as.  deli¬ 
neated  by  him,  is  reprefented  in  Fig.  32.  Its  Tail  magnified,  as  it  ap¬ 
pear’d  in  the  Microfcope,  at  Fig.  33.  In  which  were  17  little  Bones  or 
Grijlles ,  that  give  a  Stiffnefs  to  the  Tail ,  three  of  them  are  fhewn  by  the 
Letters  ABC,  on  each  Side  of  which  he  faw  a  very  open  Communication 

*  Arc .  Nat.  fom.  IV.  p.  1 67. 
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oF  the  Veins  and  Arteries,  the  Blood  running  thro*  Arteries;  and  returning 
back  thro’ Veins,  which  were  of  the  fame  Size,  and  evidently  a  Continual 
tion  of  the  fame  Veflel,  this  was  diftindly  feen  in  34  different  Places,  fo 
that  in  the  Tail  of  this  /mail  Fijh  could  plainly  be  feen  64  Blood  Veffelsy 
34  of  them  Arteries,  and  as  many  Veins,  befides  the  little  Spaces  about  D 
and  E,  which  were  not  obferved. 

This  will  be  better  underftood  by  a  microfcopica!  Representation  of  Part 
of  one  of  thefe  little  Griftles  F  PI  G,  Fig.  34.  on  each  Side  of  which  runs 
an  Artery  I  K  and  M  N.  The  Blood  flowing  rapidly  from  I  and  M,  to 
K  and  N,  their  open  Communication  with  the  Veins  K  L,  and  N  G, 
from  whence  it  return’d  to  L  and  O,  fo  that  both  thefe  were  but  one 
continued  Blood  Veffel  y  for  no  Veffel  can  be  properly  called  an  Artery  be¬ 
yond  the  Pulfation  *,  farther  than  which,  and  returning  towards  the  Heart, 
it  may  be  called  a  Vein  ;  for  Veins,  as  by  the  prefent  Figure  appears,  are 
omy  Arteries  elongated  ;  and  as  they  generally  divide  into  Branches  that 
eicape  the  Sight,  it  is  Very  difficult  to  determine  where  the  Arteries  end,  or 
where  the  Veins  begin.  If  in  the  Tail  of  this  fmall  Fiffi,  the  whole  Bulk 
of  which  was  no  bigger  than  that  of  Fig,  32.  and  cdnfequently  under  half 
an  Inch  in  Length,  34  diftind  Circulations  of  the  Blood  could  be  feen,  how 
incredibly  numerous  muft  that  of  the  Circulation  be  in  an  human  Body  ? 
Nor  is  it  to  be  wonder’d  at,  when  we  fee  it  iffue  forth  at  every  Prick  of  a 
Pin  or  Needle.  In  this  Confideration  he  alfo  adds,  that  he  is  fully  con¬ 
vinced  in  a  Space  no  bigger  than  his  fore  Finger  Nail,  a  thoufand  diftind 
Circulations  of  the  Blood  are  performed. 

Mr.  Leeuwenhoek  obferved  the  Motion  of  the  Blood  in  a  fmall  Veffel,  in 
the  1  ail  of  a  'Tadpole ,  fomewhat  wider  than  to  admit  a  red  Globule  there¬ 
of,  as  A  and  B,  Fig.  35.  which  Veflel  is  called  an  Artery*  through  which 
the  Blood doming  from  the  Heart,  in  the  Diredion  A,  B,  is  impelled  with 
great  Swiftnefs,  and  divided  at  B  into  two  Branches,  B  C  and  B  E,  which 
are  again  united  at  D,  and  continue  fo  to  F,  where  they  are  again  divided 
into  two  other  Branches  F  G  and  F  I  running  crooked  till  they  are  again 
united  at  H,  where  they  formed  a  fomewhat  larger  Veffel  as  H  K,  'and 
became  bigger  at  K,  for  which  Reafon  we  mud  call  the  Blood  Veffels  A  B  C, 
D  F  G,  and  ABEF  I,  Arteries,  *  becaufe  they  convey  the  Blood  to  their 
greatefl  Didance  from  the  Heart  at  G  and  I,  and  the  Blood  Veffels  G  H  K, 
and  I  H  K,  Veins,  becaufe  they  return  the  Blood  to  the  Fleart  again. 

In  another  Place  he  faw  the  Blood  running  in  an  Artery*  large  enough 
to  admit  about  20  red  Globules  "fat  once  ;  this  was  a  great  Artery  in  Pro¬ 
portion  to  that  before-mentioned,  a  fmall  Part  of  which  is  delineated  at 
L  M,  Fig.  36.  out  of  which  proceeded  a  leffer,  as  M  O.  The  Blood  in 
the  Veffel  from  L  to  M,  had  not  fo  quick  a  Motion  as  it  had  in  others, 

*  Arc .  Bat.  Ep.  iig.  4  Phil.  Branf  No.  260. 
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becaufe  the  Blood  in  the  Veflel  at  R,  did  in  a  Manner  ftagnate,  infomuch, 
that  no  feparated  Parts  could  be  diftincftly  been,  it  appearing  there  of  one 
uniform  red  Colour ;  yet  in  the  VeiTel  M  O,  the  Circulation  was  as  fwift  as 
in  any  other  VeiTel.  .That  the  blue  Spots,  occafioned  by  a  Fall  or  Bruife, 
is  not  ftagnated  Blood ,  which  perfpires  before  it  begins  to  corrupt  through 
the  Skin  with  the  Sweat,  Mr.  Leeuwenhoek  was  convinced  of  by  the  fol¬ 
lowing  Obfervation.  The  Blood  at  R  being  thus  without  the  lead  Motion, 
it  was  by  every  Pulfation  of  the  Heart  impelled  upward,  from  N  to  P, 
and  the  next  Moment  recoiled  back  again,  and  this  alternately  with  an  un- 
dulatory  Motion  ;  as  is  known  if  never  fo  much  Violence  be  ufed  in  pref- 
fing  Water,  yet  it  cannot  be  preffed  clofer  than  it  was  before  ;  fo  the 
Blood  being  now  impelled  forwards  through  the  Heart,  cannot  be  com- 
preffed  into  a  lefs  Space  ;  this  being  To,  we  muft  conclude,  that  the  Tu- 
nick  of  the  Blood Vejfels  between  N  and  P,  and  alfo  fomewhat  below  N,  is 
diftended  at  every  Pulfation  of  the  Heart;  and  as  foon  as  this  uncommon 
Diftention  is  performed,  fo  foon  alfo  does  the  Tunick  of  the  VeiTel  con¬ 
tract  itfelf  again  ;  whereby  the  Blood  that  was  thus  pufhed  forwards  is 
forced  to  run  back  again.  After  a  Ihort  Space  of  Time  he  faw  the  Blood 
begin  to  move  from  P  to  R,  in  fuch  a  Manner  as  to  be  pufhed  back  again, 
and  that  during  his  Obfervation,  the  Blood  VeJJfel  M  O,  was  a  little  more 
extended  ;  confequently  more  Blood  ran  through  it  than  when  he  firft  began  - 
to  look  upon  it ;  the  Blood  in  the  VeiTel  NS,  wherein  was  little  or  no  Mo¬ 
tion  before,  now  ran  as  fwift  as  in  any  other  VeiTel,  the  VeiTel  P  Q 
was  fo  fmall,  that  only  one  Tingle  Globule  could  pafs  through  it  at  once, 
wherein  not  the  leaft  Motion,  at  his  firft  obferving  it,  could  be  difeovered, 
now  began  to  flow ;  yet  the  Particles  of  Bloody  which  at  firft  pafled 
through  it,  were  but  few  in  Number,  and  confequently  far  afunder  ;  hence¬ 
forward  all  the  Blood  from  P  to  R  was  put  into  Motion,  as  well  by  being 
pufhed  forward,  as  by  recoiling  back  again,  and  that  at  every  Pulfation  of 
the  Heart ;  Mr.  Leeuwenhoek  Tpent  about  two  Minutes  in  thefe  Obferva- 
tions.  From  whence  it  plainly  appears,  that  the  ftagnant  Blood  can  not 
only  be  made  to  move  again  by  the  Motion  of  the  Fleart,  which  we  call 
the  beating  of  the  Pulfe,  but  alfo  that  the  coagulated  red  Globules  are  again 
diflfolved,  and  aflume  their  firft  Figure  ;  from  which  we  may  reafonably 
conclude,  that  the  coagulated  Blood  in  any  Animal  occafioned  by  a  Blow 
or  Bruife,  can  in  a  few  Days  be  made  to  move  again  ;  it  being  taken  for 
granted,  that  the  Heart  of  a  Man  pufhes  out  the  Blood  75  times  in  one 
Minute,  which  is  4500  in  one  Hour,  and  108000  times  in  the  Space  of 
a  Day  and  Night  ;  and  finding  that  in  10  Days  Time  the  coagulated  Blood 
ieem’d  to  vanifh,  and  alfo  conftdering  that  in  this  Time  the  Heart' performs 
1080000  Pulfations,  and  that  in  each  Motion,  into  feveral  Veflfels  toge¬ 
ther,  there  has  been  loofen’d  and  fet  a-going  the  Quantity  of  a  Grain  of 
Sand,  how  much  more  will  be  puftted  forward  in  the  fame  Time. 

Mr.. 
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Mr.  Leeuwenhoek  could  fee  the  Blood  received  from  the  Heart  at  each  Im- 
pulfe,  in  the  Veffel  above-mention’d.  If  we  fuppofe  that  the  Quantity  of 
a  cubick  Inch  of  coagulated  Blood ,  occafioned  by  a  Blow,  is  too  much, 
and  that  feldom  fo  much  is  coagulated  at  once,  we  may  eafily  conceive, 
that  fuch  coagulated  Blood ,  by  Means  of  fo  many  Protrufions  as  above- men¬ 
tion’d,  may  be  loofen’d,  and  its  Motion  again  reftor’d,  if  not  in  all,  yet 
in  mod  of  the  Veflfels. 

At  another  Time  Mr.  Leeuweythoek  laid  one  of  thefe  Tadpoles  upon  a  Piece 
of  white  Paper,  a  little  while  before  he  came  to  look  upon  it.  A  fmall 
Part  of  the  Tail  was  wounded  by  the  Skin  flicking  to  the  Paper  *,  fo  that 
out  of  an  Artery  in  the  excoriated  Part,  fo  large  that  about  four  red  Glo¬ 
bules  of  the  Blood  might  pafs  through  it  at  once,  there  flowed  fame  Blood 
that  remain’d  without  Motion  about  the  wounded  Part,  yet  that  whereon 
his  Eye  was  fixed,  not  being  half  an  Hair’s  Breadth  from  the  excoriated 
Artery,  there  proceeded  a  Branch  of  a  Vein,  wherein  the  Circulation  of  the 
Blood  did  frill  remain,  as  if  the  Artery  had  not  been  broken,  Fig.  37.  T  V, 
exhibits  the  Artery  wounded  a  little  above  V.  V  X  fhews  the  extravafated 
Blood.  V  W,  the  fmall  Artery  wherein  the  Blood  retain’d  its  full  Courfe, 
altho’  it  was  fo  near  the  Artery  T  V,  out  of  which  the  Blood  flowed  •,  which 
at  firft  feemed  very  ftrange,  but  obferving  that  the  Blood-Vejfel  V  W  was 
united  at  W  to  a  large  Blood  Veffel ,  that  conveyed  the  Blood  to  the  Heart, 
the  Blood  out  of  V  W  was  continued  as  fwift  as  if  it  had  been  impelled 
from  T  to  V,  in  fuch  a  Manner  that  Mr.  Leeuwenhoek  imagined,  the 
Vein  at  V  had  not  been  united  with  T,  but  had  lain  with  its  Aperture  at 
V,  in  the  extravafated  Blood  •,  fo  that  the  extravafated  Blood  was  only  for  a 
little  fucked  up  and  convey’d  thro’  it.  He  then  faw  a  Vein  wherein  the 
Motion  of  the  Blood  feemed  very  uncommon,  as  at  Fig.  38.  whereof  a  b 
reprefents  an  Artery,  whereby  the  Blood  is  impelled  with  great  Velocity 
from  a  to  b,  then  b  c,  whereby  the  Blood  is  conveyed  towards  the  Heart, 
muft  be  called  a  Vein,  clofe  by  which  lies  another  Artery  dee,  wherein 
the  Blood  is  conveyed  from  the  Heart  from  d  to  c  •,  now  if  the  Vein  b  c 
be  united  with  the  Artery  d  e,  as  is  feen  at  c,  and  the  Blood  be  thus  con¬ 
veyed  from  c  to  e,  be  fhould  be  called  a  Vein,  and  the  Blood  coming  to 
c,  being  there  transfufed  into  c  e,  is  the  arterial  Bloody  becaufe  it  is  con¬ 
veyed  thither  from  the  Heart,  it  being  certain,  that  d  c  e  is  an  Artery. 

Amongft  others,  Mr.  Leeuwenhoek  had  a  Tadpole ,  wherein  he  could  per¬ 
ceive  no  Motion  at  all  of  the  Bloody  how  attentively  foever  he  view’d  it  ; 
at  firft  there  appear’d  no  Realbn  for  it,  till  upon  examining  this  Animal 
with  his  naked  Eye,  he  oblerved  the  fore  Part  of  his  Body  was  contracted, 
by  which  he  imagin’d  the  Heart  was  fo  opprefled,  that  it  could  not  force 
out  the  Blood ,  and  receive  it  back  again.  Whilft  he  was  thus  contem¬ 
plating,  the  Animal  made  a  very  ftrong  Motion  •,  beating  its  Tail  about, 
and  bending  its  Body,  by  which  it  got  clear  of  the  Opprefllon  it  was  un~ 
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der  ;  and  on  viewing  it  again,  perceived  the  Blood  to  have  a  flow  Motion* 
and  Impulfe  in  feveral  Vefiels,  which  increafed  till  it  at  length  came  to  its 
proper  Motion,  yet  not  with  fuch  Velocity  as  it  would  have  had,  if  the 
Heart  or  Body  had  not  been  oppreffed.  M e.  Leeuwenhoek  fays,  that  the 
Motion  of  the  Blood  in  thefe  Tadpoles ,  exceeds  what  he  ever  faw  in  any  o* 
ther  Animal.  Fig.  39.  exhibits  a  Tadpole  arrived  to  fuch  a  Bignefs,  as  to 
ufe  its  hinder  Legs,  and  the  fore  Legs  were  alfo  difcernable,  but  yet  co¬ 
vered  with  the  Skin. 

Mr.  Leeuwenhoek  obferved  the  Circulation  of  the  Blood  in  feveral  But  Is , 
one  of  which,  bating  the  Tail,  was  but  an  Inch  in  Length,  the  greatell 
Motion  of  the  Blood  oblervable  through  the  Fins,  was  on  each  Side  the 
various  little  (ingle  Bones  placed  therein,  where  the  Blood-VeJJels  were  fo 
large,  that  25  of  thofe  Particles  which  conflitute  the  Blood  of  a  red  Co¬ 
lour,  could  pafs  in  Breadth,  but  difappear’d  as  they  drew  nigh  the  Extre¬ 
mity  of  the  Fins,  fmall  VefTels  being  all  along  dilpers’d  from  the  Arte¬ 
ries  ;  on  one  Side  of  a  little  Bone,  runs  an  Artery,  and  on  the  other  a 
Vein,  correfponding  thereto;  and  finding  it  eafy  to  extend  the  Tail,  he 
accordingly  lfretched  it  in  Breadth,  equal  to  what  the  Fifh  gives  in  fwim- 
ming,  that  he  might  the  better  oblerve  the  Motion  of  the  Blood  in  thefe 
extended  VefTels,  and  found  when  the  Fifh  did  not  move,  fome  of  thofe 
fmall  VefTels,  which  before  received  three  Particles  in  Bread,  being  now 
(Iretched  out  with  the  Tail-fin,  which  they  run  a-crofs,  did  not  only  admit  no 
more  than  one  Particle,  but  likewife  thefe  Particles  did  not  move  fo  fad* 
as  when  the  VefTels  were  not  extended ;  and  in  fome  Places  were  at  fuch  a 
Diflance,  that  one  or  two  more  might  lie  in  the  Intervals,  but  could  not 
from  all  this  determine,  that  the  Particles  were  perfectly  oval  *. 

But  to  trace  the  Matter  further,  he  took  the  Blood  running  from  a  live 
Salmon ,  f  when  cut  into  Pieces,  and  put  it  into  a  Glafs  Tube,  no  larger  than 
a  fmall  Quill,  which  in  a  fhortTime  congealed  ;  but  when  it  became  partly 
fluid  again,  he  put  it  into  a  fmaller  Glafs  Tube,  and  having  placed  it  be¬ 
fore  his  Eye  in  the  Microfcope ,  the  Particles  being  in  Motion,  fome  of  them 
appear’d  of  a  flat  oval  Figure,  and  others,  which  fhewed  themfelves  Tide¬ 
ways  to  the  Eye,  feem’d  a  little  thick,  and  thofe  whofe  Sides  did  not  di¬ 
rectly  face  the  Eye,  Teem’d  a  little  broader,  without  the  leaft  Appearance 
of  any  globular  Form.  Mr.  Leeuwenhoek  alfo  put  fome  of  the  fame  Blood 
upon  a  very  clean  Glafs,  and  where  the  Particles  lay  thin,  he  perceived 
them  oval  ;  nay  in  feveral  Ovals  he  difcovered  Globules,  and  in  fome  few 
fix  Globules. 

Fig.  40.  A  B  C  D  reprefent  the  oval  Particles  of  the  Blood  of  a 
Salmon ,  that  weighed  30  Pounds ;  A  B,  the  Particles  that  appear’d  flat  and 
broad,  but  did  not  directly  face  the  Eye  ;  thofe  about  c  were  (freight  be- 

*  Area  Nat.  Epift.  128.  f  Phil  of.  Tranf  263. 
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fore  the  Eye,  and  for  the  mod  Part  a  Jittle  clear  Sort  of  Light  in  the  Mid¬ 
dle,  larger  in  fome  than  others. 

Mr.  Leeuwenhoek ,  likewife,  placed  fome  of  the  Blood  of  a  very  fmall 
Butt  before  the  Microfcope,  which  was  not  mixed  with  any  Liquor,  only 
the  Particles  lay  in  their  Serum,  and  are  reprefented  by  Fig.  41. 

Thofe  Particles  of  the  Blood ,  which  are  diftinguifhed  by  fhining  Spots 
in  the  Middle,  are  delineated  Fig.  42.  Mr.  Leeuwenhoek  prosecuted  this 
Enquiry  yet  farther,  with  a  greater  Magnifier  than  he  had  hitherto  ufed, 
and  fo  he  plainly  made  out  the  oval  Particles ;  now  the  greater  the  mag¬ 
nifying  Power  of  the  Glafs,  the  fwifter  does  the  Circulation  of  the  Blood 
appear  ;  and  having  retarded  this  Motion,  he  employed  two  or  three  Se¬ 
conds  of  Time,  in  obferving  the  little  Veins,  and  found,  that  in  feveral 
fmall  Vefiels,  the  oval  Particles  were  fo  broke,  that  he  could  neither  fee 
them,  nor  thole,  of  which  fix  conftituted  a  Particle  of  Bloody  but  only  a 
fimple  Fluid  of  a  faint  Colour,  running  along  the  VelTels ;  but  in  a  great 
Artery  at  the  Tail,  the  Blood  mov’d  fo  flowly,  that  he  could  eafily  difcern 
the  Particles  were  oval  •,  and  not  only  fo,  but  he  likewife  perceived  more 
clearly  than  before,  the  Globules  that  conftituted  the  oval  Parts,  if  not  al¬ 
ways,  yet  at  leaft  for  the  moft  Part,  as  reprefented  in  Fig.  43. 

Flow  venous  Blood  may  become  arterious  without  being  fir  ft  in  the 
Fleart,  appears  by  the  following  Experiment.  Suppofe  A  B,  in  Fig.  44. 
to  be  a  Vein,  in  which  the  Blood  view’d  thro’  the  Microfcope ,  paftes  with 
great  Celerity  from  B  to  A,  from  this  Vein  proceeds  two  fmall  Branches, 
C  and  D,  which  unite  between  E  and  F.  Again  fuppofe  FI  I  to  be  an  Ar¬ 
tery,  in  which  the  Blood  moves  upwards  with  equal  Swiftnefs  from  FI  to 
I,  cut  of  FI  I  arifes  a  venous  Spring,  delineated  in  KFL;  the  Blood 
moving  from  K  to  F,  joins  the  other  at  F  ;  and  by  this  Means,  Part  of 
the  Blood  coming  from  the  Artery,  is  thrown  into  the  Vein,  as  palling 
from  F  to  G,  and  to  the  beft  of  Mr.  LeeuwenhoecV s  Obfervation,  a  Quantity 
of  Blood,  juft  equal  to  that  carried  from  K  F  to  G,  moves  from  C  E  to  F, 
and  directs  its  Courfe  upwards  from  F  to  L,  fo  that  whatever  Quantity  of 
arterious  Blood  paftes  thro’  K  F  and  F  G,  an  equal  Quantity  of  venous 
Blood  returns  thro’  C  E  and  F  L.  Though  the  agreeable  Motion  of  the 
Blood  was  formerly  apparent,  yet  this  Experiment  afforded  him  a  very  clear 
Perception  of  the  above-mention’d  Variety  ;  and  befides,  this  Union  of  the 
Blood-Veffels  was  not  formerly  difcover’d. 

Mr.  Leeuwenhoeck ,  in  his  1  J2th  Epift .  has  given  us  an  accurate  Delinea¬ 
tion  of  the  Blood-Veffels  in  Part  of  the  Tail  of  an  Eel ,  whofe  whole  Length 
did  not  exceed  that  of  the  F^ength  of  his  little  Finger.  The  Figure,  as  by 
him  delineated,  is  reprefented  in  Fhg.  45.  whereof  A,  C,  E,  reprefents  the 
Veins,  and  B,  D,  F  Arteries. 

The  Letter  D  reprefents  an  Artery,  from  which  a  Branch  G  proceeds, 

that  is  divided  about  H,  into  two  lefter  Branches,  one  of  them  reprefent¬ 
ed 
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ed  by  the  Letters  FI  I  K,  fo  much  of  this  fmall  Vefiel  as  reaches  to  I,  is  cal¬ 
led  an  Artery,  becaufe  the  Blood  may  to  that  Place  be  propelled  in  its  1  ro- 
o-refhon  from  the  Heart.  The  other  Part  I  K  of  the  fame  Branch  may 
be  called  a  Vein,  becaule  by  it  the  Blood  is  conveyed,  back  again  to  the 
Heart.  In  the  other  Part  oi  the  fame  Branch  H  L  M,  the  Blood  is  drove 
forwards  till  it  arrives  at  M,  where  it  is  difcharged  into  the  Vein  E,  which 
in  this  Figure  is  the  firft  Place  that  can  take  the  Name  of  a  Vein. 

Here  alfo  it  may  be  obferved,  that  as  the  Arteries  are  extended  in  Length, 
they  gradually  leflen.  And  on  the  contrary,  the  \  eins  increafe  in  their 

Diameters  as  they  approach  the  Heart. 

Furthermore,  from  this  fame  Artery  D,  another  Vefiel  may  be  feen 
branching  out  from  N,  from  whence  the  Blood  flows  to  O,  and  there  dis¬ 
charges  itfelf  into  the  Vein  E. 

Raife  your  Eye  a  little  higher  to  P,  where  another  fmall  Artery  ad¬ 
vances  from  the  great  one  D,  towards  Q,  where  it  doles  again  with 

the  Vein  E. 

Alfo  obferve  that  about  the  Letter  R,  another  fmall  Vefiel  leads  from 
the  fame  Artery  towards  S,  at  which  Place  the  Blood  that  flows  both  from 
the  Artery  D  and  B,  is  joined,  and  from  thence  pour’d  into  the  Vein  C. 

Somewhat  higher,  about  T,  advances  a  little  Blood-Bsjj'cl ,  which  is  divi¬ 
ded  into  two  Branches  at  V,  fo  that  from  thence  two  diftinft  Vefiels  may 
be  feen  to  difcharge  themfelves  into  the  Vein  E,  at  X  and  h. 

About  the  Letter  Y  proceeds  from  the  fame  Artery  D,  another  fmall 
Vefiel,  which  at  Z  branches  out  into  two  more  minute  Vefiels  ;  the  Blood 
flowing  through  them  toward  a  and  b,  where  it  is  difcharged  into  the 

Vein  C. 

Not  far  from  Y,  about  c,  proceeds  a  fmall  Branch  from  the  Artery  D, 
through  which  the  Blood  alfo  returns  into  the  Vein  C,  with  which  it  joins 

at  d. 

From  the  fame  Artery  D  rifes  a  minute  Branch  e,  f,  which  is  fepara- 
ted  into  two  lefier  Branches  at  f,  fending  back  the  Blood  to  the  \  ein  E,  at 
g  and  h. 

If  the  fame  Artery  be  examined  a  little  higher,  another  Branch  I  k  1, 
will  be  feen  ifluing  from  I,  which  is  alfo  divided  at  1  into  two  others, 
that  likewife  difcharge  themfelves  into  the  Vein  E,  at  m  and  n,  near  I  *,  at  o, 
are  alfo  two  other  Branches,  which  vent  their  Streams  at  p  and  q,  into  the 
Vein  C. 

Moreover  from  the  fame  Artery  D,  about  r,  proceeds  forward  a  fmall 
one  r  f,  which  is  divided  into  finer  Branches,  one  of  which  r  f  t,  joins  the 
Vein  C,  the  other  f,  u,  w,  x,  joins  the  Vein  E  at  x. 

The  mod  evanefcent  Artery,  flowing  from  the  large  one  D,  which  is 

reprefented  by  the  Letters  r  y  z,  unites  with  the  \  ein  E  at  A  *,  the  fame 
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minute  Artery,  near  the  Letter  u,  is  again  divided  into  two  Branches,  the 
Part  u  b  is  difcharged  into  the  Vein  C,  at  t. 

An  Eel  of  this  Size  may  be  conveniently  placed  before  the  Magnifiers  in 
the  Umverfa  l  Mi  cr  of  cope,  either  in  the  Fifh  Pan,  or  in  a  finall  Glafs  Tube 
filled  with  Water,  and  put  between  the  Objeft  Plate  and  Springs,  after 
wiping  off  its  Slime  which  would  obfcure  the  Glafs,  flop  both  its  Ends  to 
prevent  the  Water  from  running  out ;  the  Tail  may  then  be  viewed,  and  the 

Circulation  will  appear  in  an  agreeable  and  pleafant  Manner,  as  in  the  fore¬ 
going  figure  is  defcribed; 

The  Tails  of  any  Sort  of  fmall  Fifh,  may  be  alfo  readily  applied  to  the 
Magnifiers  in  the  fame  Manner.  Under  the  Spring  of  the  Fifh-  Pan  a  b  f 
as  is  before  directed  in  Fig.  2.  of  Chap.  r.  Flounders,  Eels,  and  Gudgeons 

live  a  long  Time  out  of  Water,  and  are  to  be  had  at  almoft  any  Time  in 
London  alive. 

Alfo  the  Tail  *  of  a  Water  Newt,  or  a  Lizard,  if  applied  to  the  Micro- 
Jcope  in  a  Glafs  Tube,  reprefents  an  agreeable  Profpeft  of  the  Circulation, 
through  \  ariety  of  fmall  Vefiels,  particularly  in  an  exceeding  fmall  one  of 
the  Vvater-Kind,  which  may  fometimes  be  procured  fhorcer  than  an  Inch 
and  fo  tranfparent,  that  the  Blood  may  be  feen  running  in  all  Directions* 
not  only  through  the  Tail,  but  particularly  in  every  fingle  Toe,  and  thro’ 
its  Fins  01  pointed  Branches.  The  Blood  may  be  feen  running  through  an 
Artery  towards  the  Extremity,  and  returning  through  a  Vein,  with  which 
its  Communication  is  very  apparent*  and  furprizingly  delightful. 

Mr.  Leeuwenhoek  informs  us,  that  he  has  obferved  the  Circulation  of  the 
Bloody  in  the  fartheft  Joints  of  little  Crabs  f  hinder  Legs,  with  Greater 
Rapidity  than  in  any  other  Creature,  and  that  their  red  Globules*  were 

twenty-five  times  fewer  than  in  any  other  Land  or  Water  Animal  he  had 
before  examined. 

Exceeding  imall  Crabs  may  be  found  under  Brickbats  and  Stones,  on  the 
Shores  of  the  River  Thames ,  when  the  Tide  is  out. 

The  Circulation  of  the  Blood  may  be  feen  in  the  Legs  and  Tails  of 

Shrimps ,  if  view’d  in  Water,  wherein  you  .have  mixed  a  little  Salt,  but  m 
thefe  the  Blood  is  not  red. 

I  have  frequently  feen  a  Fluid  flowing  through  the  filmy  WinG-s  of 
Grafshoppers ,  of  a  greenifii  Colour. 

Fhe  Motion  of  the  Blood  is  alfo  to  be  feen  in  the  tranfparent  Legs  and 
Feet  of  fmall.  Spiders^  and  in  the  Legs  of  very  Imall  Buggs ,  and  an  ex¬ 
traordinary  \  ibrati.on  of  the  Vefiels  not  difcernable  in  other  Creatures. 

You  may  often  obferve  in  viewing  feveral  of  thofe  Objedb,  the  Globules 
cannot  pafs  through  the  fenaller  Vefiels,  otherwife  than  fingle,  and  then 
fqueezed  into  an  oval  Form, 

*  No-  288,  f  Jrc.  Nat.  Tom.  IV,  Ep.  84,  and  86. 
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If  a  little  Frog’s  Spawn ,  in  the  Spring  Time,  be  kept  a  few  Days  in 
fome  of  the  Ditch-Water,  in  which  it  is  found,  you’ll  have  a  great  Num¬ 
ber  of  exceeding  fmall  Tadpoles,  which  at  their  firft  beginning  to  fwim,  are 
nearly  tranfparent,  place  them  before  the'Microicope  in  a  lmall  Tube,  with 
a  little  Water,  or  in  a  cylindrical  Glafs,  and  you  may  behold  the  Circula¬ 
tion  of  the  Blood  in  every  Part  of  the  Subject,  and  in  a  more  particular 
Manner  in  the  Tail,  near  *  fifty  Veffels  prefenting  themfelves  at  once  to 
View  ;  and  alfo  the  Puliation  of  the  Heart  ;  but  they  grow  fo  opake  in  a 
Day  or  two,  that  the  Circulation  can  then  be  only  feen  in  the  Fins,  and  at 
the  joining  on  of  the  Head,  and  in  the  Tail. 

The  Circulation  of  the  Blood  affords  an  entertaining  Sight  in  the  thin 
Membrane  between  the  Toes  of  the  hind  Foot  of  Frogs ,  if  well  expanded; 
in  the  Machine  a  b  f,  of  Fig.  2.  Chap.  1.  of  the  Univerfal  Microfcope, 
and  being  fo  placed  before  the  Magnifiers  as  there  directed,  the  Arteries 
and  Veins  will  be  diftin&ly  feen. 

The  Blood  may  be  retain’d  in  the  Lungs  of  Frogs  and  Lizards ,  as  fol¬ 
lows;  on  making  an  Incifion  into  the  Bodies  of  thefe  Animals,  their  Lungs 
will  ftart  out,  and  be  diftended  with  infpired  Air  ;  on  thele  as  quick  as  you 
can,  pafs  a  waxed  Thread,  and  tie  it  firmly  towards  the  upper  Part  of  the 
Lobe,  as  near  the  Heart  as  poffible;  when  the  Lungs  are  dried,  after  being 
thus  diftended,  they  may  be  placed  in  Parts,  between  the  Talcs  of  the  Ivory 
Slider  T,  Fig.  2.  and  by  this  Means  you  may  always  keep  by  you,  Ob¬ 
jects  of  the  Lungs  of  thofe  Animals,  only  remember  to  place  their  ex¬ 
ternal  fmooth  Surface  towards  the  Magnifier.  Thefe  feveral  Parts  of  the 
Lungs,  are  very  entertaining  Objedts  in  the  Mi  cr  of  cope. 

But  the  Circulation  of  the  Blood  is  no  where  feen  with  fo  much  Satis¬ 
faction  as  in  the  Mefentery  of  a  Frog.  For  which  I  have  contrived  an 
ealy  Method  to  hold  the  Animal  during  the  Operation,  as  will  be  feen  in 
the  following 

Sect.  II. 

The  Defcription  of  a  New  apparatus  for  confining 
Frogs,  Mice,  Bats,  or  any  other  Creatures  of  the 
like  Size,  particularly  adapted  to  the  Univerfal 
Microfcope,  Fig.  i. 

THIS  Apparatus  confifts  of  a  fquare  Frame  of  Brafs  A,  B,  C,  D, 
Fig.  46.  which  may  be  taken  to  Pieces  at  Pleafure.  It  is  held  to¬ 
gether  at  the  Corners,  by  the  four  Pillars  F,  F,  F,  F,  which  alfo  fupport 
the  Frame.  At  the  lower  End  of  the  two  Pillars  which  fupport  the  Cor¬ 
ners  C  and  D  of  the  Frame,  is  fixed  a  Steel  Bar  G  FI,  having  one  of  its 

*  Arcan .  Nat.  Bpijl.  112. 
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Ends  made  faft  to  one  of  the  Pillars  at  G,  and  the  other  End  fcrewed  to 
the  oppofite  Pillar  by  the  Nut  H  :  On  this  fquare  Bar  is  fitted  a  Aiding 
Socket  I  K,  with  its  Stem  T  V. 

When  a  Frog  is  to  be  difteded,  tie  a  String  to  each  of  its  four  Legs ; 
Aril  having  ftrain’d  Strings  thro3  fome  of  the  principal  Holes  of  the 
Frame,  croAing  each  other,  as  in  the  Figure  is  reprefented  by  the  fmall 
Letters  a  b,  c  d,  e  f,  g  h,  i  k,  1  m,  which  form  a  kind  of  Lattice,  or 
Couch,  whereon  to  extend  the  Frog.  Then  firft  put  the  two  Strings  which 
are  tied  about  his  Arms*  thro3  two  Holes,  the  neareft  to  the  Corners 
A,  C,  and  there  fix  them  with  two  Pegs  made  of  Fur,  as  at  n  and  o,  in 
the  Figure.  The  Reafon  why  I  dired  his  two  fore  Legs  or  Anns  to  be  fa¬ 
ttened  firft  is,  becaufe  you  may  with  Eafe  hold  his  hind  Legs  in  your  Hand, 
till  the  fore  Legs  are  pegg’d  down  faft  •,  whereas  if  you  attempt  to  fix  the 
hind  Legs  firft,  the  Creature  will  give  fuch  Springs  and  Starts,  as  will  not 
only  tire  himfelf,  and  thereby  prevent  him  from  being  able  to  go  thro3  the 
Operation,  but  even  make  it  almoft  impofiible  for  you  to  fix  him  to  your 
Mind.  Then  fix  his  hind  Legs  as  before  direded  by  the  Pegs  p,  q.  If 
now  you  find  him  not  quite  faft*  you  may  make  him  fo,  by  pulling  out  one 
of  the  Pegs  at  a  Time,  and  ftraining  the  String  a  little  tighter,  after  which 
replace  the  Peg.  The  Ends  of  the  Strings  which  confine  his  Arms  and 
Legs,  are  reprefented  in  the  Figure  by  the  Letters  r,  f,  t*  v,  and  the  Frog 
lying  upon  his  Back. 

The  Objed  being  thus  extended,  and  faftened  on  the  Frame,  as  above 
direded,  open  the  Skin  of  the  Belly,  from  near  the  Anus  to  the  Throat  in 
the  Direction  of  the  dotted  Line  I  K,  by  firft  juft  entering  the  Point  of  a 
very  fharp  Penknife  at  I,  thro5  the  firft  Skin  only,  taking  Care  not  to  touch 
the  fecond  Skin,  and  let  the  Incifion  be  no  longer  than  the  little  ftreight 
Stroke  I  w,  in  which  thruft  the  Probe  or  Diredor,  Fig.  47.  almoft  up  to 
his  Throat,  with  the  Curf  x  y  upwards,  in  which  Curf  you  may  run  the 
Point  of  a  Pair  of  Scifiars,  without  being  in  any  Danger  of  cutting  any  o- 
ther  Part  of  the  Subjed,  and  thereby  open  the  upper  Skin  from  I  to  K* 
then  turn  the  Diredor  fideways  from  K  to  L,  and  from  I  to  M,  and  give 
it  a  little  Snip  in  that  Diredion,  both  at  the  Top  and  Bottom.  Stick  a 
Fifh-Hook,  with  the  Barbs  filed  off,  into  each  Corner  of  the  Skin,  firft  hav¬ 
ing  put  the  Strings  N  O,  to  which  the  Hooks  are  tied,  through  any  two  of 
the  Holes  in  the  Frame,  as  at  P  and  Then  by  gently  pulling  the 
Strings  N  O,  the  Skin  will  readily  ftretch  out  into  the  Diredion  of  a  fquare 
Flap,  as  reprefented  in  the  Figure  by  the  Letters  L  M  R  S,  and  the  three 
dotted  Lines  which  furround  them. 

If  now  you  put  the  Stem  T  V  into  the  Hole  of  the  Pillar  E  of  the  Univer- 
fal  Microfcope^  you  may  place  any  Part  of 'this  Flap  before  the  Magnifiers, 
either  by  flipping  the  fquare  Steel  Bar  G  H  backwards  and  forwards  in  its 
Aiding  Socket  I  K*  or  elfe  by  pulling  the  faid  Socket  farther  from,  or 
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pufhing  it  nearer  to  the  upright  Pillar  E  of  the  Microfcope ,  Fig.  r.  by 
which  Means,  you  may  with  the  greateft  Eafe  imaginable,  examine  all  the 
Blood  Veffels  in  this  tranfparent  Flap  or  Piece  of  Skin,  by  fitting  at  a  Table 
before  a  Window,  and  dire&ing  the  illuminating  Glafs,  fo  as  to  fling  the 
Rays  of  Light  immediately  under  this  Part  of  the  Skin. 

If  the  Sun  flhines,  and  you  have  the  folar  Apparatus,  defcrib’d  Page  9. 
frrew’d  ready  in  the  Window  Shutter,  take  out  the  illuminating  Glafs  F, 
and  in  its  Stead,  fcrew  the  Socket  K,  of  the  folar  Apparatus,  and  apply 
the  Microfcope  and  Frog  to  the  folar  Part  as  before  fhewn,  and  after  having 
directed  the  Sun’s  Rays  thro’  the  Tube,  upon  any  Part  of  the  fkinny  Flap 
L  R  S  M,  and  placed  the  Screen  at  about  four  or  five  Foot  from  the  Ma¬ 
chine,  fo  as  to  receive  the  Sun’s  Rays,  and  adjufted  the  Objedt  to  the  Focus 
of  the  Magnifier,  and  Diflance  of  the  Screen,  by  Help  of  the  Screw  P,  as 
in  Fig.  1. 

You  will  have  reprefented  on  the  Screen,  a  moft  beautiful  Pidlure  of  the 
Veins  and  Arteries  in  the  Skin,  with  the  Blood  circulating  thro’  them  ;  in 
the  Arteries  you  may  plainly  perceive  the  Blood  flopping,  and  as  it  were 
receding  a  little  at  each  Dilatation  of  the  Heart,  and  then  immediately  rufh- 
ing  forwards  again  at  each  Contraction  ;  whilfl  in  the  Veins  it  rolls  on  in  a 
continual  Current,  with  inexpreffible  Rapidity  ;  and  when  the  Arteries  are 
very  much  magnified,  if  you  remove  the  Screen  to  a  confiderable  Diflance, 
the  alternate  Expanfion  and  Contraction  of  their  Sides  are  very  vifible. 

When  you  have  confider’d  this  as  long  as  you  think  needful,  open  the 
Abdomen,  and  extend  the  Mufcles  before  the  Microfcope ,  by  Means  of 
the  two  Fifh-Hooks,  as  before  in  the  Extenfion  of  the  Skin,  and  you  will 
with  Pleafure  view  their  Structure,  which  confifls  of  Numbers  of  tranfpa¬ 
rent  Strings  or  Fibres,  lying  parallel  to  one  another,  and  joined  together  by 
a  common  Membrane. 

Thefe  Strings  or  Fibres  appear  thro’  their  whole  Length,  to  be  made  up 
of  minute  roundifh  Vehicles  ;  and  the  Blood  Veffels  which  intermix  with 
them,  afford  an  agreeable  Profpedl. 

The  next  Experiment  is  gently  to  draw  out  a  Part  of  the  Frog’s  Gut, 
in  order  to  apply  the  Mefentery  to  the  Microfcope ,  which  is  a  mofl  beauti¬ 
ful  and  furprizing  Phenomena,  when  view’d  through  the  Univerfal  Mi¬ 
crofcope,  as  Handing  upon  a  Table  :  But  when  applied  to  the  folar  Appara¬ 
tus  before  defcribed,  you  may  view  it  in  fo  diitindt  and  fine  a  Manner, 
that  no  Words  can  defcribe  the  wonderful  Scene  which  will  then  be  pre¬ 
fen  ted  to  your  Sight.  The  Blood  flowing  through  numberlefs  Veflfels  at 
one  and  the  lame  Inflant,  in  fome  one  Way,  in  others  the  quite  contrary  ; 
feveral  of  the  Veffels  may  be  magnified  to  an  Inch  in  Diameter,  and  the 
Bipod  Globules  rolling  thro’  them,  will  appear  near  as  large  as  Pepper- 
Corns,  and  at  the  fame  I  ime  in  the  minutefl  Veffels,  only  Angle  Globules 
can  find  a  Paifage,  and  that  not  without  putting  on  the  Form  of  oblong 
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Spheriods ;  here  alfo  in  the  mo  ft  inexprefftble  Manner,  will  be  feen  the  Pul- 
fation  and  Acceleration  of  the  Blood  in  the  Arteries,  as  before  defcribed. 

As  the  Animal  grows  languid,  and  near  expiring,  the  Blood  in  the  Arte¬ 
ries  will  be  feen  to  flop  fuddenly,  and  as  it  were  feem  to  coagulate,  and 
then  run  backwards  for  fome  Time  ;  after  which  it  will  again  recover  its 
natural  Courfe,  with  a  great  deal  of  Rapidity. 

A  due  Confideration  of  thefe  Appearances,  may  pollibly  account  for  the 
Intermiffions,  Starts,  and  Irregularities  in  the  Pulfe  of  Perfons  near  the  Point 
of  Death. 

Fig.  48.  M,  L,  R,  S,  reprefents  a  microlcopick  Pidlure  of  a  Part  of  the 
Frog's  Gut ,  and  Mefentery  extended  ,  by  Means  of  the  Fifh  Hooks 
R,  S,  M,  the  Ends  of  their  Strings  being  pegg’d  to  the  fquare  Frame,  one 
of  which  is  feen  at  p.  B,  I,  K,  C,  is  a  Part  of  the  Body  of  the  Frog. 
And  I,  K,  that  Part  where  the  Belly  was  opened.  D,  E,  Part  of  the 
fquare  Brafs  Frame.  The  fhaded  Part  within  the  Gut,  marked  M,  L,  R,  S, 
is  called  the  Mefentery,  in  which  is  plainly  feen  the  Blood-Vejjels.  Thofe 
VelTels,  which  are  a  little  darker  than  the  reft,  are  called  Arteries.  In 
every  one  of  which  I  plainly  faw  a  Puife,  and  the  Blood  flowing  from  A  to 
R.  The  others  are  Veins,  thro*  which  the  Blood  flowed  in  a  conftant 
Stream,  in  the  Diredtion  V,  N. 

As  there  are  many  fmall  Fijh,  whofe  Fins  are  more  tranfparent  than  their 
Tails;  I  thought  it  might  be  acceptable  in  this  Place,  to  give  a  Cut  of  the 
Manner  how  they  may  be  faftened  upon  the  fame  Frame  the  Frog  was, 
which  take  as  follows, 

Firft  cut  a  Piece  of  Leather  in  the  Shape  of  Fig.  49.  and  tie  a  String 
to  each  Corner  of  it,  as  at  A,  B,  C,  D,  and  obferve,  that  the  Part  G  H 
of  the  Leather  be  no  longer  than  from  the  Fijh' s  Neck  to  the  Part  where 
the  Tail  begins  to  grow  fmall,  and  cut  a  Slit  from  A  to  I,  and  from  B  to 
K,  then  put  the  String  C  E  through  the  Slit  A  I,  and  the  String  D  F 
thro’  the  Slit  B  K,  and  put  the  Fijh  in  Head  foremoft ;  after  which  draw 
the  Strings  clofe,  and  apply  it  to  the  Frame,  Fig.  50.  fixing  down  the 
String  D  F  to  the  Frame  by  the  Peg  N,  and  the  String  B  M  by  the  Peg  O. 
The  String  C  E  may  be  made  faft  with  the  Peg  P,  and  the  String  A  L 
with  the  Peg  Q,  in  which  Pofition  the  Fijh  cannot  poflibly  get  away,  but 
on  the  contrary  will  lie  exceeding  quiet :  Then  may  you  flick  a  Fifh-Hook 
to  the  thick  Part  of  its  Fin  at  R,  and  ftretch  it  out  by  drawing  the  String 
R  S  gently,  and  then  making  it  faft  by  the  PegT. 

After  which  place  the  Frame  to  the  Microfcope ,  as  above  diredted  ; 
and  you  will  have  a  beautiful  Profpedl  of  the  Circulation,  if  viewed  thro’ 
the  Eye-Piece  N  upon  a  Table  ;  but  much  more  fo  if  you  apply  it  to  the 
folar  Apparatus. 

I  hope  by  this  Time  the  Reader  will  be  enabled  to  fix  any  other  Subjedt 

of  the  like  Size  to  this  Apparatus,  in  order  forDiffedtion,  and  alfo  be  ready 
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at  applying  them  to  the  Microfcope,  either  to  be  look’d  at  by  the  Eye 
through  the  Magnifiers,  or  call  upon  a  Screen  when  applied  to  the  folar 
Apparatus.  The  Reader  will  alfo  percceive  that  none  of  the  modern  Mi¬ 
croscopes,  is  fo  capable  of  having  all  Sorts  of  Subjedts  applied  to  them,  as 
this  is,  and  that  in  one  Apparatus  *,  and  fo  eafy  in  its  Ufe,  as  to  give 
Gentlemen  as  little  Trouble  as  pofiible  in  the  Application  of  all  Sorts  of 
Objects. 

CHAP.  XII. 

Of  Bones. 

THEIR  fuperficial  Part  is  found  to  confift  of  a  vaft  many  fmall 
Veflels,  and  fome  tew  of  a  larger  Size ;  which  laft,  when  they  came 
to  the  Surface  of  the  Bone,  appeared  to  Mr.  Leeuwenhoeck  either  with  a 
Membrane,  or  bony  Subftance,  perfectly  tranfparent :  He  once  difcovered 
four  or  five  Vefifels  in  a  fmall  Piece  of  a  Shin  Bone  of  a  fufficient  Size  for  a 
fingle  Filament  of  Silk  to  pafs  through  them,  and  one  of  them  feemed  to 
him  to  have  a  Valve  *  fo  difpofed  as  to  admit  nothing  into  it,  but  only 
to  let  out  what  was  therein  contained. 

The  fpongy  or  cellular  Subfiance  on  the  Infide  of  the  Bone ,  confifts  of 
long  Particles  clofely  united,  that  are  made  up  of  a  vail  many  fmall  Vef- 
fels,  fome  running  lengthways,  others  tending  towards  the  Sides  of  the 
Bony  Particles,  fome  lying  parallel,  and  others  perpendicular  to  the  Length 
of  the  Bone ,  thefe  laft  have  Vefifels  proceeding  from  their  Extremities  ; 
and  others  that  compofe  the  Cortex  or  fuperficial  Part  of  the  Bone ,  proceed 
from  their  Sides,  thofe  long  Particles,  which  lie  parallel  to  the  Length  of 
the  Bone ,  emit  Vefifels  from  their  Sides,  that  ififue  out  through  the  Side  of 
the  Bone.  It  is  impoflible  to  conceive  what  a  prodigious  Number  of  fmall 
Vefifels  compofe  the  cortical  Part  of  the  Bone ,  which  on  the  fpongy  Part 
in  fome  Places  is  no  thicker  than  a  human  Hair ;  tho’,  in  others,  three  or 
four  times  that  Thicknefs. 

1 1  he  Beriofteum  is  united  to  the  Cortex  of  the  Bone ,  not  only  to  the  Out¬ 
line  of  the  Cortex,  but  even  by  entering  into  its  very  Subftance  in  feveral 
Places,  and  is  joined  thereto  by  the  Vefifels  which  proceed  from  the  Bone . 

big.  51.  reprefents  a  fmall  part  of  the  Bone  with  the  Periofteum  ad¬ 
hering  to  it;  ABCDEF  fhews  the  Bony  Part,  BGHIE  the  Perio- 
lteum,  in  which  all  the  fmall  Vefifels  are  reprefented  by  Dots.  In  other 
Places  where  the  Thicknefs  was  twice  as  much,  not  only  thofe  Veffels  that 
had  been  tranfverfiy  cut,  and  confequently  reprefented  by  fo  many  Points  ; 
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but  alfo  many  other  Veffels  running  lengthways,  as  in  Fig.52.  LOPQNM 
and  that  Part  reprefented  by  B  G  H  l  E,  Fig.  5r.  are  not  entirely  mem¬ 
braneous,  but  really  bony,  K  L  M  N  A  reprefent  the  bony  Part,  in  which 
tho’  no  Pores  or  Veffels  are  here  reprefented,  yet  it  is  full  of  Openings,  v 
Fig.  53.  RSWXTV  reprefents  aPart  of  another  Bone,  SWXT  the 
Periofteum ,  which  in  this  Place  was  no  thicker  than  a  large  Flair  of  a 
Man’s  Beard  ;  but  in  another  Part  of  the  fame,  and  at  a  finall  Diftance,  it 
was  four  times  that  Thicknefs.  In  another  Piece  of  Bone  fo  placed  before 
the  Microfcope  as  to  fhew  only  the  Periofteum  and  mufcular  Fibres ,  which 
were  cut  tranfverfly,  and  appeared  to  be  furrounded  by  Fibrils  of  the  Pe¬ 
riofteum ,  as  in  Fig.  54,  where  YZAB  is  the  Periofteum^  and  ZCDA 
are  the  flefliy  Fibres  cut  tranfverfly,  this  was  part  of  a  Rib  taken  from  a 
fat  Ox. 

It  appears  therefore  from  Mr.  Leeuwenhoeck* s  Obfervation  on  Bones  of 
all  Kinds,  that  they  do  confift  of  exceeding  fmall  Veffels,  arifing  from  the 
inner  hollow  or  fpongy  Part  of  the  Bone ,  and  paffing  thro’  the  fuperficial 
or  cortical  Subftance,  enter  the  Periofteum  %  and  from  thence  are  continued 
farther  into  the  Body,  even  to  the  remote  Parts  thereof.  Hence  it  is, 
that  in  a  healthful  Body  there  is  a  conftant  Supply  of  an  oily  Subftance 
conveyed  into  the  Bones ;  which  again  is  conftantly  carried  out  from  the 
Bones  by  Means  of  thefe  Veffels  into  all  Parts  of  the  Body,  even  to  the 
Extremity  of  the  Fingers.  He  examined  a  very  fmall  Piece  of  the  folid 
Part  of  the  Shin  Bone  of  an  Ox ,  and  found  it  to  confift  of  four  Sorts  of 
Tubes,  perforated  lengthways.  The  firft  Sort  fo  fmall  and  fo  clofely 
united,  as  fcarce  to  be  difcernable  in  a  tranfverfe  Sedtion  of  it.  The  fe- 
cond  Sort  of  Tubes  (fome  of  which  are  four,  fome  fix  times  larger  than 
the  firft)  are  alfo  difficult  to  be  difcover’d ;  becaufe  in  cutting  or  fhaving 
the  Bone,  although  the  Knife  was  ffiarp,  it  deftroyed  and  broke  m!any  of 
the  tubular  Parts,  which  fbut  up  their  Apertures.  The  third  Sort  greatly 
exceed  thofe  of  the  fecond,  but  were  alfo  difficult  to  be  difcerned,  becaufe 
the  Knife  tore  fome  of  them  in  cutting  ;  yet  notwithftanding  he  was  per- 
fwaded,  that  Bones  are  compofed  out  of  fucceffive  Additions  of  Rings  of 
Tubes,  in  the  fame  Manner  as  Wood  is.  The  fourth  Sort  are  much 
larger  than  thefe,  and  fewer,  as  will  appear  in  Fig.  62.  whereof  M  repre¬ 
fents  a  very  fmall  Piece  of  a  Shin  Bone ,  which  when  viewed  by  the  naked 
Eye,  appeared  no  bigger  than  the  Spot,  Fig.  M. 

ABCD  is  the  fame  Piece  of  Bone  magnified,  E  F  G  is  the  Point  of  a 
very  fmall  Needle,  upon  which  this  little  Piece  of  Bone  *  was  ft  tick  for  Exa¬ 
mination  before  the  Microfcope ,  he  was  not  able  to  reprefent  the  firft  Sort 
of  thefe  little  Tubes  in  the  Pidture,  becaufe  their  Surface  was  fo  mangled 
in  cutting,  but  the  fecond  Sort  is  reprefented  ffiy  the  Letters  H  H  H,  the 
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third  Sort  by  the  Letters  1 1 1,  which  are  feldom  circular,  but  of  different: 
Shapes,  like  the  great  Veffels  in  Wood.  The  fourth  Sort  are  a  great 
deal  larger,  as  Ihewn  by  the  Letters  K  K.  The  curved  Lines  L  and  M 
are  little  Clefts  or  Cracks  made  by  the  Knife  in  Cutting. 

To  examine  the  Bones,  fhave  oft'  with  a  very  fliarp  Razor  thin  Pieces  of 
them  croffways,  lengthways,  and  obliquely,  and  that  from  the  Infide,  Out- 
iide,  and  Middle  of  the  Bone  :  Then  apply  to  the  Microfcope  fome  of 
tliefe  Shavings  dry,  and  others  moiftened  with  warm  Water,  by  which 
Means  you  may  view  the  Veficles  in  all  Directions.  Or  put  the  Bones  in 
a  clear  Fire  till  they  are  red  hot ;  then  carefully  taking  them  out,  you  will 
find  the  bony  Cells  perfedt  and  entire,  and  being  quite  empty,  may  be 
view’d  with  great  Eafe  and  Pleafure. 

They  may  be  applied  to  the  Univerfal  Microfcope,  Fig.  i.  either  upon 
the  Glafs  R,  Fig.  2.  or  ftuck  upon  the  Point  of  a  very  finall  Needle, 
which  Needle  may  be  held  between  the  Nippers  m  of  the  Apparatus  V* 
Fig.  2.  and  thereby  examined  with  Eafe,  and  little  Bits  thereof  maybe  pre- 

ferved  between  the  Talcs  in  an  Ivory  Slider,  or  in  one  of  the  circular  Talc 
Rings. 


CHAP.  XIII. 

Of  the  Mu  fcular  or  Flejby  Fibres  of  Animals. 

\ 

MR.  Leeuwenhoeck  hath  difcovered  each  mufcular  Fibre  to  be  made 
up  of  fmaller  Fibrils,  which,  notwithftanding  their  Smallnefs,  he 
plainly  difcern’d  to  be  vafcular,  for  on  cutting  a-crofs  their  Lensth ’the 
Light  might  be  feen  thro’  their  Apertures ;  but  if  he  cut  them'ever  fo 
little  obliquely,  could  fee  no  Light.  He  alfo  obferved  the  Structure  of  the 
Fibres  in  the  f  lefti  of  an  Ox,  and  of  a  Whale,  but  plainer  in  that  of  a  Whale  • 

1  rv  *  r.  c  ^  more  compact  and  clofe,  and  found  alfo  that 

the  fibres  of  a  Moufe  were  of  the  fame  Size  as  *  thofe  of  an  Ox,  from 

w  lence  he  concludes,  the  different  Size  of  Animals  is  entirely  owin0,  to  the 
Number  and  Length  of  their  Fibres.  Thefe  flelby  Fibres  appear  throughout 
their  whole  Length,  to  be  encompaffed  as  it  were  with  fpiral  Circumvolu¬ 
tion,  as  is  exadtly  reprefented  in  Fig.  69. 

\\  hich  Dilpofition  feems  to  be  wonderfully  contrived  for  Readinefs  in 
the  Diftenfion  and  Contraction  of  the  Fibres.  Two  of  thofe  flelhy  Fibres 
are  reprefented  by  G  H,  and  I  K,  Fig.  68. 

A®  view  the  mufcular  Fibres  with  the  Microfcope,  cut  off  a  Piece  of 
dried  Flem  or  Filh,  as  thin  as  poffible,  and  lay  it  upon  the  Glafs  R,  of 
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Fig.  2.  and  moiften  it  with  warm  Water,  which  drying  foon  away,  will  leave 
the  VefTels  open  and  diftinguifhable.  As  the  Learned  differ  in  their  Opinions 
with  Refpedt  to  the  Figure  and  Structure  of  thefe  little  Vehicles,  I  fhail 
leave  it  to  the  Curious  for  farther  Examination. 

Mr.  Leeuwenhoek  informs  us,  that  the  flefhy  Fibres  in  Infedts  are  no  lefs 
vifible  than  thofe  of  larger  Creatures,  which  he  found  by  cutting  off  the 
Legs  of  Flies ,  Gnats ,  Ants,  See,  in  all  which  he  could  plainly  diftinguifh 
the  circular  Wrinkles  or  Circumvolutions  encompaffing  the  Fibres,  as  in 
Fig.  69. 

Upon  cutting  the  flefhy  Fibres  of  a  Whale ,  length-wife,  and  a-crofs,  ff  he 
plainly  difeovered  each  Particle,  or  flefhy  Fibre ,  to  be  enveloped  in  a  fine 
thin  Membrane.  It  appear’d  in  the  Microfcope,  as  reprefented  Fig.  55. 
in  which  the  Parts  lay  fo  clofe  together,  that  their  encompaffing  Mem¬ 
branes,  reprefented  by  the  black  Lines,  were  but  juft  difcernable  ♦,  fome 
however  appear’d  larger  than  others,  and  thefe,  if  attentively  view’d, 
feem’d  to  be  divided  into  a  great  many  others,  fome  alfo  cut  tranfverfly, 
and  crowded  fo  clofe  together,  that  their  Figure,  as  well  as  Size,  was  very 
different.  .Fig.  56,  reprefents  a  thin  Slice  of  the  Flefh  of  a  Whale,  which 
after  having  been  made  throughly  wet,  and  applied  to  the  Microfcope,  ap¬ 
pear’d  as  in  the  Figure.  Upon  Jetting  the  Moifture  evaporate  from  thefe 
Slices,  the  Particles  became  much  fmalier,  and  the  Membranes,  with 
which  each  was  encompaffed,  were  very  vifible.  Fig.  57.  reprefents  a 
Piece  of  the  fame  Flefh,  wherein  the  Particles  feem’d  to  touch,  but  on 
their  being  dried,  fhrunk  up,  from  the  furrounding  Membranes,  whereas 
the  Membranes  themfelves  could  not  fhrink,  becaufe  they  were  all  join’d 
together.  All  along  thefe  flefhy  Fibres  §  run  Membranes  about  the  Thick - 
nefs  of  an  Flair,  and  Diftance  of  a  Grain  of  Sand  ;  from  thefe  larger 
Membranes,  other  Parts  were  fpread,  dividing  each  Fibre  into  a  great 
many  Fibrils  ;  from  whence  we  may  fay,  that  each  flefhy  Fibre,  no  bigger 
than  an  Flair,  is  afmallMufcle encompaffed  with  its  peculiar  CoatorMembrane. 
Fig.  58.  reprefents  a  fmall  Piece  of  thefe  Fibres  greatly  magnified  ;  on  moi- 
ftening  again  th t  Fibres  reprefented  by  the  two  laft  Figures  (that  were  dried 
and  fhriveli’d  up)  they  became  fo  diftended,  as  to  fill  up  the  Spaces  between 
the  Membranes,  and  re-affume  the  Shape  they  had  before  they  were  dried. 
Among  feveral  little  Pieces  of  Flefh,  moiften’d  as  above,  and  placed  be¬ 
fore  the  Microfcope,  there  was  one,  whofe  Particles  were  not  feparated  up¬ 
on  drying  ;  fuppos’d  to  be  owing  to  the  fplitting  and  tearing  f  afunder  of 
a  large  Membrane,  which  run  thro’  its  Middle,  as  reprefented  in  Fig.  59. 
by  QRST  V  W,  where  between  S  T  and  V,  the  dried  Particles  remain 
unfep^rated,  S  W  fhews  the  thick  Membrane  that  divided  this  Piece  about 
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the  Thicknefs  of  an  Hair,  that  fent  out  a  Branch  atT,  and  at  W  was  fplit; 
into  two.  Fig.  60.  reprefents  a  very  fmall  Piece,  confiding  only  of  five 
Fibres  cut  lengthwife,  as  they  appear’d  thro’  the  Microfcope  •,  between  C 
and  F  may  be  feen  the  little  Membranes  which  encompafs  the  Fibrils ,  but 
are  here  torn  afunder.  Fig.  61.  exhibits  four  fmall  Fibrils  of  a  Piece  of 
Flefh  of  another  Whale,  by  which  it  plainly  appears,  that  the  Diameters 
of  thefe  Fibres  are  as  fmall  again  as  thole  in  the  foregoing  Figure,  therefore 
they  mud  be  four  Times  as  big  as  thele ;  as  each  flefhy  Fibre  is  compofed 
of  a  great  many  fmaller  Fibrils ,  we  may  imagine  each  of  thefe  inclofed 
ones,  to  confift  alio  of  others  of  the  like  Nature. 

Mr.  Leeuwenhoek ,  on  viewing  feveral  fmall  Fibres  of  Ox  Flefh,  obferved 
each  of  its  contained  Fibrils  to  be  encompafted  with  a  thin  Membrane  j 
but  could  not  fhew  thefe  Membranes  fo  diftinclly  to  others  in  this  Flefh, 
as  in  that  of  a  Whale  ;  becaufe  the  Parts  of  the  firft  are  of  a  Texture 
much  more  compact  and  clofe,  than  thofe  of  the  latter  *,  for  which  Reafon 
they  do  not  fhrink  fo  much  in  drying.  And  is  alfo  of  Opinion,  that  what  he 
has  faid  of  the  Membranes  encompaffing  the  Fibres  and  Fibrils  of  Whale- 
Flefh,  will  alfo  hold  true  in  other  Kinds  of  Flefh,  even  down  to  that  of  a 
Rat  or  Moufe. 

Mr.  Muys  confirms  the  foregoing  Obfervations  on  the  flefhy  Fibres  of 
the  Mufcles,  being  compofed  of  fmaller  Fibrils ,  and  computes  that  500 
or  600  of  them  may  be  reckoned  into  one  flefhy  Fibre ,  whofe  Diameter  is 
the  24th  Part  of  an  Inch,  *  and  that  each  of  thefe  Fibrils  are  alfo  made  up 
of  more  than  300  tranfparent  Tubuli,  but  fo  Bender  as  not  to  admit  a  24th 
Part  of  a  fingle  Globule  of  Blood.  He  has  fhewn,  that  tho’  the  flefhy  Fi¬ 
bres  of  the  Mufcles  are  joined  to  the  Tendons,  and  tendinous  Membrane 
of  a  Mufcle  •,  yet  thofe  tendinous  Fibres  are  not  a  Continuation  of  the  flefhy 
ones,  as  is  generally  fuppofed.  Fie  found  that  upon  injedting  warm  Wa¬ 
ter  into  the  crural  Artery  of  a  Lamb  of  a  Year  old,  all  the  flefhy  Fibres 
loft  their  Rednefs  and  became  White.  He  then  injecled  a  colour’d  Liquor 
into  the  fame  Artery,  upon  which  not  only  the  fmall  Arteries  appear’d  re¬ 
plete  with  the  tingid  Liquor,  but  that  it  had  alfo  palled  thro’  each  Fibre . 
Fie  alfo  obferved,  that  feveral  Branches  of  the  Arteries  now  became  vifibly 
fpread  round  the  fmall  Fibrils ,  and  tingid  with  the  fame  Liquor  ;  and  upon 
examining  the  Parts  of  the  flefhy  Fibres ,  near  the  Extremity  of  the  Arte¬ 
ries  with  a  Microfcope,  found  the  fmall  Fibrils  filled  and  tingid  with  the 
fame  Liquor  •,  and  not  the  leaft  Appearance  of  the  Liquor  in  the  Inter- 
ftices  between  the  Fibrils.  And  upon  injebling  another  colour’d  Liquor  by 
the  crural  Artery,  he  faw  not  only  the  Fibres  in  fome  of  the  Mufcles, 
and  moft  Part  of  them  in  others,  filled  with  this  Matter,  but  upon  exa¬ 
mining  them  in  a  good  Microfcope,  found  the  Fibrils,  and  even  the  leaft 
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Tubuli  that  compos'd  them,  filled  and  tingid  with  the  fame,  yet  the  fmall 
Ramifications  of  the  Nerves  appear’d  perfe&ly  white.  Whence  it  appears, 
that  the  fmall  Tubes  which  form  a  Fibril^  are  really  hollow  ;  and  that  the 
Extremities  of  the  capillary  Arteries  open  into  them,  and  empty  therein  a 
Part  of  their  Liquor,  which  is  re-conveyed  by  the  Veins  into  the  Heart. 

In  the  fpinal  Marrow  of  an  Ox,  Mr.  Leeuwenhoek  tells  us,  he  faw  with 
great  Delight  minute  hollow  VefTels  of  an  inconconceivable  Finefs,  invert¬ 
ed  with  their  Membranes,  and  extending  length-wife  parallel  to  each  other, 
make  up  their  Compofition.  He  did  not  onlydifcern  their  Cavities,  which 
he  computed  to  be  3  times  lefs  than  their  Diameters,  but  in  fome  perceived 
the  Orifices,  as  the  Holes  in  a  prick’d  Paper  are  feen,  when  held  againft 
the  Sun.  This  Examination  requires  the  utmoft  Dexterity.  For  after  a 
thin  Slice  of  the  fpinal  Marrrow  is  placed  before  the  Microfcope,  in  lefs 
than  a  Minute’s  Time  it  becomes  dry,  and  the  whole  Appearance  loft  *. 

He  alfo  examined  the  Brain  of  an  Indian  Hen ,  a  Sheeps  an  Ox,  a  Spar¬ 
row ,  &c.  and  did  in  them  diftinguifh  Multitudes  of  VefTels  extreamly  fmall ; 
and  farther  obferv’d,  that  the  VefTels  in  the  Brain  of  a  Sparrow  are  no 
fmaller  than  in  an  Ox,  and  from  thence  he  argues,  that  there  is  no  other 
real  Difference  between  the  Brain  of  a  larger  and  a  fmaller  Animal,  but 
only  a  greater  or  a  fmaller  Number  of  VefTels  •,  and  that  the  Globules  of 
the  Fluid  parting  thro’  them,  are  in  both  of  the  fame  Size. 

CHAP.  XIV. 

Of  Hairs. 

FROM  Malphigi's  curious  Obfervations  of  the  Hair ,  we  are  inform¬ 
ed,  that  they  are  compos’d  of  a  Number  of  extreamly  minute  Tubes, 
which  are  moftly  diftinguifhable  near  the  End  of  the  Hairs ,  in  a  Horfe’s 
Main  and  Tail,  and  in  the  Briftles  of  a  Boar,  wherein  thofe  Tubes  fo  ma~ 
nifeftly  appear,  that  he  could  fometimes  reckon  above  20  of  them  ;  and 
in  the  Hedge-Hog’s  Prickles,  he  plainly  faw  thofe  Tubes,  together  with 
medullary  Valves  and  Cells. 

That  which  this  fagacious  and  not  enough  to  be  commended  Obferver, 
took  Notice  of  in  the  Stru&ure  of  Hair ,  and  its  Parity  to  the  Spines ,  § 
is  obfervably  true  in  fome  Meafure  in  the  Hairs  of  Cats ,  Rats ,  Mice ,  and 
in  divers  other  Animals,  which  look  very  prettily  when  viewed  with  a 
good  Microfcope. 

Fig.  63.  A,  B,  C,  reprefents  three  cylindrical  Pieces  of  human  Hairs ,  they 
are  tranfparent  throughout  their  whole  ||  Length  ;  and  are  compofed  of  fmall 
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long  tubular  Fibres,  cncompaffed  with  a  Kind  of  Bark*,  from  which  Struc¬ 
ture,  the  Ends  of  long  Hairs  when  fplit,  appear  like  a  Stick  fhrivelled  with 
Beating,  feme  of  them  in  Men,  Horfes ,  Sheep ,  Hogs,  &;c.  having  fix  or 
more  Splinters. 

Fig.  64.  reprefents  a  cylindrical  Piece  of  the  Hair,  or  Briftie  of  an  Hog, 
which  is  neither  perfectly  round  nor  fharp  edged,  but  prifmatical,  with  di¬ 
vers  Sides  and  roundifh  Angles. 

Part  of  a  Whifker  of  a  Cat  cut  tranfverfly,  is  reprefented  by  the  fhort 
Cylinder,  Fig.  65.  which  feem’d  to  have  a  large  Pith  in  the  Middle,  like 
that  of  Elder. 

The  Hairs  of  Indian-Deer  appear  perforated  from  Side  to  Side.  The 
long  Hairs  of  Horfes,  as  at  D  E  F,  Fig.  66.  feem  cylindrical,  and  fomewhat 
pithy. 

The  Hair  of  a  Moufe  feems  to  be  one  fingle  tranfparent  Tube,  with  a 
Pith ,  made  up  of  a  fibrous  Subftance,  running  in  dark  Lines,  in  fome 
Hairs  tranfverfly,  in  others  fpirally,  t’nefe  darker  medullary  *  Parts  are  no  o- 
ther  than  fmall  Fibres  convolved  round  ♦,  and  lying  clofer  together  than  o- 
ther  Parts  of  the  Hair  \  they  run  from  the  Bottom  to  the  Top  of  the  Hair , 
and  it  is  apprehended  that  they  run  round  in  a  Screw-like  Fafhion.  A  B, 
Fig.  67.  reprefents  that  Part  of  the  Hair  which  grew  near  the  Skin,  the 
middle  Part  of  the  fame  Hair  is  ftiewn  at  C  D,  and  the  Point  of  it  at 
EF. 

Hairs  taken  from  the  Head,  the  Eye-brows,  the  Noftrils,  the  Beard, 
the  Hand,  and  other  Parts  of  the  Body,  appear  unlike,  as  well  in  the 
Roots  as  in  the  Hairs  themfelves,  and  vary  as  Plants  do  of  the  fame  Ge¬ 
nius,  but  of  different  Species. 

Hairs  have  each  a  round  bulbous  Root,  which  lies  pretty  deep  in  the 
Skin,  being  planted  in  the  pyramidal  Papillae,  and,  by  this  imbibe  their 
proper  Food  from  the  adjacent  Humours,  and  as  hinted  above,  their  Ex¬ 
tremities  fplit  or  divide  in  two  or  three  Branches,  efpecially  when  kept 
dry,  and  left  to  grow  too  long  •,  fo  that  what  to  the  naked  Eye  appears 
only  a  fingle  Hair ,  to  the  Microfcope  feems  a  Brufh. 

CHAP.  xv. 

Of  the  Scales  in  Human  Skin. 

t 

THE  Cuticula,  fcarf  Skin,  or  outward  Ccvering  of  the  Body,  is  re¬ 
markable  for  its  Scales  and  Pores. 

The  Scales  grow  upon  our  Bodies,  juft  as  the  Scales  grow  upon  the  ex- 
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Of  the  Scales  in  Human  Skin.  $  3 

ternal  Skin  of  a  Filli,  *  and  are  placed  as  in  Fillies  three  deep,  i.  e.  each 
Scale  is  fo  far  cover’d  by  two  others,  that  only  a  third  Part  thereof  appears, 
as  at  M,  Fig.  70 .  their  lying  over  one  another,  may  be  the  Caufe  why  the 
Skin  of  the  Body  appears  white  ;  for  about  the  Mouth  and  Laps,  where 
they  only  juft  meet  together,  and  do  not  fold  over,  the  Blood-Veffels  are 
feen  thro5,  and  the  Parts  look  red. 

The  perfpirable  Matter  is  fuppofed  to  ilfue  between  thofe  Scales,  (which 
lie  over  the  Pores  or  excretory  Veffels,  through  which  the  watery  and  oily 
Humours  perfpire)  and  may  find  Vent  in  an  hundred  Places  round  the 
Edges  of  the  Skin. 

A  Piece  of  Skin  taken  from  between  the  Fingers ,  Neck ,  Arms ,  Forehead , 
or  any  other  Part  of  the  Body  which  is  not  hairy,  ferves  belt  to  fhew  the 
Scales  :  Or  if  they  be  fcraped  off  with  a  Penknife,  and  put  into  a  Drop  of 
Water,  and  fo  applied  to  the  Microfcope,  they  will  be  feen  to  good  Ad¬ 
vantage,  as  at  L,  Fig.  70.  and  generally  confiffc  of  five  Sides. 

Mr.  Leeuwenhoek  tells  us  200  of  them  may  be  covered  with  a  Grain  of 
Sand  f,  fo  that  if  a  Grain  of  Sand  can  cover  200  of  thofe  Scales,  it  will  al- 
fo  cover  j!  20,000  Places  through  which  Perforation  may  iffue. 

To  view  the  Tores  of  the  Skin , 

Cut  a  Slice  of  the  upper  Skin  with  a  fharp  Razor,  as  thin  as  poflible ; 
and  then  immediately  cut  a  fecond  Slice  from  the  fame  Place,  which  apply 
to  the  Microfcope,  in  a  Piece  about  the  Bignefs  of  a  Grain  of  Sand,  innu¬ 
merable  Pores  will  be  perceived.  If  a  Piece  of  the  Skin  between  the 
Fingers,  or  in  the  Palm  of  the  Llands,  be  thus  prepared,  and  then  exa¬ 
mined,  the  Light  may  very  pleafantly  be  feen  thro’  the  Pores. 

The  Pores  thro5  which  we  perfpire,  are  mod  remarkable  in  the  Hands  and 
Feet  §  ;  for  if  the  Fland  be  well  wafhed  with  Soap,  and  examined  but  with 
an  indifferent  Glafs,  in  the  Palm,  or  upon  the  Ends  and  firfl  Joints  of  the 
Thumb  and  Fingers,  innumerable  little  Ridges  parallel  to  each  other,  of 
equal  Diftance  and  Bignefs,  will  appear ;  upon  which  the  Pores  may  be  per¬ 
ceived  by  a  very  good  Eye,  but  when  view’d  thro’  a  very  good  Glafs,  every 
Pore  feems  like  a  little  Fountain,  with  Sweat  (landing  therein,  as  clear  as 
Rock  Water,  and  if  wiped  away,  it  will  be  found  immediately  to  Ip  ring 
up  again. 

*  Philof  Tranf  No.  159.  L  Arc .  Nat,  font.  I.  Par .  II.  p.  208.  j|  Arc.  Nat .  Tom.  IV. 
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CHAP.  XVI. 

Of  Feathers. 

HE  Feather  sol  mod  Sorts  of  Birds  afford  a  beautiful  Variety,  ob-  j 
J|_  iervable  in  that  incomparable  Curiofity  with  which  every  Feather  is 
made  ;  the  Vanes  thereof  are  curioufly  gaged,  broad  on  one  Side,  and  nar¬ 
row  on  the  other  ;  both  which  adminifter  to  the  progreffive  Motion  of  the 
Bird,  as  well  as  to  the  Union  and  Clofenefs  of  the  Wing  ;  and  no  lefs  ex- 
quifite  is  the  textrine  Art  of  the  Plumage  alfo,  which  is  fo  curioufly 
wrought,  and  fo  artificially  interwoven,  that  it  cannot  be  viewed  without 
Admiration,  efpecially  it  the  Eye  be  armed  with  a  Microfcope. 

Mr.  Hook  obferves,  that  the  Make  and  Texture  of  their  downy  Parts 
are  mod  admirable;  for,  fays  he,  there  is  fcarce  a  large  Feather ,  but  con¬ 
tains  near  a  Million  of  diftindt  Parts,  and  every  one  of  them  regularly 
fhaped  •,  with  his  naked  Eye  he  counted  300  of  the  long  downy  Branches 
on  one  Side,  and  an  equal  Number  on  the  other  Side  of  more  diff  and 
fhorter  Branches,  in  a  middle  fized  Goofe  Quill,  and  examining  many  of 
thofe  long  downy  Branches  with  his  Microfcope,  found  feveral  of  them  to 
contain  near  1200  fmall  Leaves,  fuch  as  A  B  of  Fig.  71.  and  as  many 
Stalks  on  the  other  Side,  fuch  as  A  C,  of  the  fame  Figure,  each  of  thefe 
Branchings  A  B,  feemed  divided  into  16  or  18  fmall  Joints,  out  of  mod  of 
which  grew  long  Bender  Fibres,  as  are  expreffed  in  the  Figure  by  abed, 
feveral  of  which  terminated  in  a  Hook  *,  thofe  on  the  other  Side  were 
much  diorter,  the  Stalks  A  C  were  divided  into  as  many  knotted  Joints, 
but  without  Strings  or  Hooks,  being  divided  at  D  into  two  Parts,  one 
Side  extended  from  D  towards  C,  in  Length  equal  to  A  C,  the  other  Side 
at  D  was  very  fhort.  The  tranfverfe  Section  of  thefe  Stems  or  Branches, 
were  fhaped  like  E  F  G  H,  whofe  Covering  appear’d  like  Horn,  and  the 
Pith  like  that  of  the  main  Stem  of  the  Feather  ;  thefe  Stems  or  downy 
Branches  are  fo  ranged,  that  the  Leaves  or  hairy  Stalks  of  the  one,  lie  at 
Top,  or  are  incumbent  on  the  Stalks  of  the  other,  and  crofs  each  other, 
much  after  the  Manner  of  Fig.  72.  by  which  Means,  each  of  thofe  little 
hooked  Fibres  get  between  the  naked  Stalks,  which  being  full  of  Knots,  and 
a  pretty  Way  disjoined,  the  two  Parts  are  fo  clofely  and  admirably  wove 
together,  as  to  refill:  the  Air  ;  and  are  fo  extreamly  fmall,  that  the  500th 
Part  of  an  Inch  exceeds  them  in  Thicknefs. 

The  Parts  of  the  Feathers  of  a  Peacock ,  appear  through  the  Microfcope 
no  lels  beautiful  than  the  whole  Feather  does  to  the  naked  Eye  ;  the  Stem 
of  each  Feather  in  the  Tail,  fends  out  Multitudes  of  lateral  Branches ; 
fuch  as  A  B,  of  Fig.  73.  which  reprefents  TV  Part  of  an-Inch,  each  of 
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thefe  lateral  Branches  emits  Numbers  of  little  Sprigs  or  Hairs,  on  each  Side 
as  C  D,  C  D,  C  D,  each  of  which  in  the  Microfcope  appear  to  confift  of 
,  a  Multitude  of  bright  fhining  Parts,  which  are  a  Congeries  of  fmall  Plates, 
as  e,  e,  e,  e,  e,  each  fhaped  like  a,  b,  c,  d,  of  Fig.  74.  a  c 

being  a  Prominency  or  Stem  j  and  d  and  b  the  Corners  of  two  fmall 
thin  Plates,  that  grow  into  the  fmall  Stalk  in  the  Middle,  making  a 
Kind  of  little  Feather,  and  lie  clofe  to,  or  rather  upon  each  other  in  the 
Manner  of  Tiling  *,  they  grow  on  each  Side  of  the  Stalk,  oppofite  to  each 
other,  by  two  and  two  in  the  Manner  expreffed  by  Fig.  75.  the  Tops  of 
the  lower  ones  covering  the  Roots  of  thofe  next  above  them  5  the  under 
Sides  of  each  of  thefe  Plates  are  very  dark  and  opake,  refle&ing  all  the 
Rays  cad:  upon  them  •,  much  like  the  Foil  of  a  Looking-Glafs  *,  but  their 
upper  Sides  feetn  to  confift  of  a  Multitude  of  exceedingly  thin  plated  Bo¬ 
dies,  lying  clofe  together,  and  thereby  like  Mother  of  Pearl  Shells  do  not 
only  refledt  a  very  brifk  Light,  but  even  tinge  that  Light  fo  refleded  in  a 
moft  curious  Manner,  which  by  various  Pofitions  of  the  Light,  refled  firft 
one  Colour  and  then  another,  in  a  moft  vivid  and  furprizing  Manner.  And 
that  thefe  Colours  arife  only  from  the  Refradion  of  Light  :  He  found 
that  wetting  the  colour’d  Parts  with  Water,  deftroyed  their  Colours,  and 
though  he  was  not  able  to  fee  thofe  Hairs  at  all  tranfparent  in  common 
Light,  yet  by  looking,  at  them  againft  the  Sun,  found  them  to  be  tinged 
with  a  darkifh  Red,  not  at  all  refembling  the  curious  Greens  and  Blues 
they  exhibit. 

The  changeable  colour’d  Feathers  of  Ducks ,  and  feveral  other  Birds,  he 
Found  upon  Examination  with  the  Microfcope  to  proceed  from  the  fame 
Caufes  and  Textures. 

The  beft  Way  to  apply  one  of  thefe  fmall  downy  Fibres  to  the  Micro¬ 
fcope,  is  to  pinch  them  between  the  Nippers. 

Mr.  Derham ,  in  his  Defcription  of  the  Vanes  of  a  Flag  Feather  of  a 
Goofe’ sWing,  obferves  thefe  two  Particulars,  1.  That  the  exterior  or  nar- 
'  row  Vanes  bend  downwards ;  the  interior,  wider  Vanes  upwards  ;  by 
which  Means  they  catch  hold,  and  lie  clofe  to  one  another,  when  the 
Wing  is  fpread,  fo  that  not  one  Feather  may  mifs  its  full  Force  and  Im~ 
pulfe.  2.  That  the  very  Tips  of  thefe  Feathers  are  aifo  neatly  Hoped  to  a 
Point,  towards  the  outward  Part  of  the  Wing.  The  exterior  Vanes  to- 
ij  wards  the  Body. 

The  Vane  or  Web  of  a  Feather ,  confifts  of  feveral  Laminae,  which  are 
thin,  ft  iff,  and  fomewhat  of  the  Nature  of  a  thin  Quill,  towards  the  Shaft 
of  the  Feathers  (efpecially  in  Flag  Feathers  of  the  Wing)  thofe  Laminae 
.  are  broad,  and  of  a  femicircular  Form,  which  ferves  for  Strength,  and  al- 
i  fo  for  fhutting  thefe  Plates  dole  to  one  another,  when  Impulfes  are  made 
i  upon  the  Air,  Towards  the  outer  Part  of  the  Vane,  thefe  Laminae  grow 
1  Bender  and  taper,  on  their  under  Side  they  are  thin  and  lmooth,  but  are 
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parted  into  two  hairy  Edges  on  the  Upper :  Each  Side  having  a  different 
Sort  of  Hairs  laminated,  or  broad  at  Bottom,  and  (lender  and  bearded 
above  the  other  half. 

The  uppermoft  Edge  of  one  of  the  Laminae,  with  fome  of  the  Hairs 
on  each  Side,  is  reprefented  in  Fig.  76.  as  it  appears  a  little  magnified  in 
the  Microfcope.  Thefe  bearded  Bridles,  or  Hairs,  are  (freight  on  one 
Side  thereof,  as  Fig.  77.  thofe  on  the  other  Side  have  hooked  Beards  on 
one  Side  of  the  Bridle,  and  dreight  ones  on  the  other,  as  Fig.  78.  both 
thefe  Bridles  magnified  (only  fcattering,  and  not  clofe)  are  reprefented,  as 
they  grow  upon  the  upper  Edge  of  the  Laminae  ft,  in  Fig.  76.  and  in’the 
Vane,  the  hooked  Beards  of  one  Laminae,  always  lie  next  the  dreight  Beards 
of  the  next  Laminae,  and  by  that  Means  lock  and  hold  each  other,  and 
by  a  pretty  Mechanifm,  brace  the  Laminae  clofe  to  one  another.  And  if 
at  any  Time  the  Vane  happens  to  be  ruffled  and  difeompofed,  it  can  by  this 
eafy  Mechanifm,  be  reduced  and  repaired. 


CHAP.  XVII. 

Of  Flies. 

Sect.  I. 

rF'I1E  cj’mmcm  Fly  is  an  Object  beautifully  ornamented  with  a  Mix- 
A  ture  of  Silver  and  Black,  and  thick  fet  with  Bridles,  pointing  from 
us  Head  towards  the  Tail ;  in  its  Head  are  two  large  hemiipherical  Eyes, 
embroider  d  with  Silver  Hairs,  a  wide  Mouth,  an  hairy  Trunk,  and  a  Pair 
T  f  Horns.  Its  Trunk  has  two  Parts  folded  over  each  other,  and 
(heathed  in  the  Mouth,  whofe  Extremity  is  (harp.  In  thofe  Flies  which 
are  of  a  light  Colour  and  more  tranfparent  than  others,  the  Motion  of  the 
Inteftines  may  be  plainly  feen,  and  alfo  the  Motion  of  the  Lungs,  as  they 
alternately  dilate  and  contrabf  themfelves. 

In  general,  the  Female  Fly  is  fupplied  with  a7  moveable  Tube  at  the 
End  of  her  1  ail,  by  the  Extenfion  of  which  (he  can  convey  her  Eg<*s  into 
convenient  Receptacles,  fuch  as  may  afford  a  proper  Nourifhment  to  the 
loung.  Prom  thefe  Eggs  proceed  minute  Maggots  or  Worms,  reprefent- 
f?  !n  US-  79-  which  after  feeding  voracioufly  for  fome  Time,  arrive  to 
their  lull  Growth,  and  are  transform’d  into  little  Aurelias  as  in  Fig.  80. 
whence  after  a  longer  Space  of  Time,  they  iffue  forth  perfect  Flies,  as 


Sect. 
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Sect.  II. 

Of  the  Feet  of  Flies ,  &c. 

FIG.  82.  A,  is  a  microfcopick  Reprefentation  of  the  Foot  of  a  Fly,  in 
which  is  feen  three  of  its  Joints ,  the  two  Talons ,  and  the  two  fkinny 
Palms  or  Soles  in  a  flat  Pofture.  Fig.  82.  B,  fliews  only  one  Joint ,  the 
Talons,  &c.  in  another  Pofture,  which  is  fo  admirably  and  curioufly  con¬ 
trived,  as  to  enable  th e  Flies  to  walk  againft  the  Sides  of  Glafs,  and  to  fuf- 
pend  themfelves  under  the  Surface  of  a  Ceiling,  with  the  greateft  feeming 
Facility  and  Firmnefs.  The  two  Talons  A  B,  AC,  are  very  large  in  Pro¬ 
portion  to  the  Foot,  the  biggeft  Part  of  them  from  A  to  1 1,  is  all  hairy, 
their  Points  C  and  B  fmooth,  and  bending  inwards.  Each  of  thefe  Talons 
are  jointed  at  A,  fo  that  the  Fly  is  able  to  open  and  (hut  them  at  Pleafure  : 
The  Claws  readily  enter  the  Pores  of  moft  Subftances,  at  which  Time,  as 
the  Fly  endeavours  to  Unit  them,  the  Claws  C  B,  do  not  only  draw  towards, 
but  fix  each  other  •,  and  alfo  draw  the  whole  Foot  G  G  A  D  D  forward  [ 
fo  that  on  a  foft  Body,  the  Points  G  G  G  G  (of  which  the  Fly  has  about  ten 
to  each  Foot)  enter.  •  This  is  fenfible  to  the  naked  Eye,  in  the  Feet  of  a 
Chaffer,  and  if  you  fuffer  him  to  creep  over  the  Hand,  he  makes  his  Step 
as  fenfible  to  the  Touch  alfo.  /  ...  <  „  .  T,  . 

But  as  this  Contrivance  often  fails  the  Chaffer,  fo  would  it  the  Fly,  had 
not  Nature  furniftied  his  Feet  with  another  curious  Contrivance,  which  is 
the  Palms  ox  Soles  D  D.  They  are  two  fmall,  thin,  flat,  and  horny  Sub¬ 
ftances,  that  arife  from  the  under  Part  of  the  laft  Joint  of  the  Foot,  and  are 
feemingly  flexible ;  fo  that  their  two  Sides  do  not  always  lie  in  the  fame  Plain, 
but  may  belhut  clofer,  and  as  it  were  grafp  a  Body  of  themfelves  :  Befides, 
the  underSides  of  thefe  Soles  are  all  befet  with  fmall  Briftles,  like  the  Wire 
Teeth  of  a  Card,  whofe  Points  tend  forward.  Hence  the  Talons  drawing 
the  Feet  forward  as  before,  and  thefe  Soles  being  applied  to  the  Surface  of 
the  Body,  with  all  its  Points  looking  the  contrary  Way,  if  there  be  any 
Irregularity,  or  yielding  therein  ;  the  Fly  fufpends  itfelf  very  firmly  and 
eafily.  That  the  Fly  is  enabled  to  walk  on  Glais,  proceeds  partly  from  a 
Ruggednefs  of  the  Surface,  or  a  Kind  of  Tarnilh  or  dirty  fmoaky  Sub- 
ftance,  adhering  to  the  Surface  of  that  very  hard  Body  ;  and  tho’  the 
pointed  Parts  cannot  penetrate,  yet  they  may  find  Pores  enough  in  the 
Tarnifh,  or  at  leaft  make  them.  This  Structure  Mr.  TIook  lurveyed  with 
great  Diligence,  becaufe  he  could  not  comprehend,  that  if  there  was  any 
fuch  glutinous  Matter  in  thofe  fuppofed  Sponges  (as  moft  that  have  ob- 
ferved  that  Object  in  a  Microfcope,  have  believed)  how  the  Fly  could  fo 
readily  unglew  and  loofen  its  Feet  •,  and  alfo  becaufe  he  had  found  no  other 
Creature  any  Ways  like  it. 
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\  Contrivance  nearly  alike  to  this  is  to  be  found  in  all  Kind  of  Flies, 
and  Cafe  winged  In  lefts,  and  in  the  Flea,  in  Mites,  £sV.  lome  of  which 
have  only  one  fliarp  Talon  at  the  End  of  each  Leg.  Which  drawing  to¬ 
tals  the  Center  or  Middle  of  their  Bodies,  enable  thefe  exceeding  light 
Bodies  to  fufpend  and  fallen  themfelves  to  almoft  any  Surface.  This  will 
not  leem  ftrange  •,  if  we  confider  firft  how  fmall  their  Bulk  is  when  com¬ 
pared  to  their  Superficies,  their  Thicknefs  frequently  not  amounting  to 
the  100th  Part  of  an  Inch.  Secondly  their  Strength  and  Agility  compared 
to  their  Bulk,  which  in  that  Proportion  perhaps  may  be  an  ioo  times 
fironner  than  an  Horfe :  Thirdly,  if  we  confider  that  Nature  always  ap¬ 
propriates  the  Inftruments  in  the  mod  fit,  eafy,  and  fimple  Manner  pof- 
lible  to  perform  their  Office-,  which  is  alfo  verified  in  the  Foot  of  a 
Loufe,  each  of  his  Legs  being  footed  with  two  fmall  Claws,  with  which 
it  grafps,  and  thereby  moves  itfelf  te  and  fro  upon  the-  Hairs  of  the  C'rea- 

ture  it  inhabits.  ,  . 

The  Legs  of  Flies  are  bed  applied  to  the  Univerfal  Micro. /cope,  by  being 

either  duck  upon  the  Point,  or  held  between  the  Nippeis.  Though  we 
frequently  place  them  between  two  Talcs  in  an  Ivory  Slider. 

Sect.  III. 

Of  the  Eyes  and  Head  of  a  Grey  Drone  Ely . 

TH  E  Stru&ure  of  the  Fye  in  all  Creatures,  is  an  admirable  Piece 
of  Meehan ifm  ;  but  the  beautiful  Contrivance  of  the  Eyes  of  Infebls 
is  fo  peculiar,  that  it  mud  excite  our  Admiration,  fo  fenced  with  its  own 
Hardnefs,  that  its  own  accurate  Vidon  is  a  good  Guard  againd  external 
Injuries ;  its  outward  Coat  being  all  over  befet  with  curious  lenticular  Inlets; 
enabling  thofe  Creatures  to  fee  very  accurately  every  Way,  without  any 
Interval  of  Time,  or  Trouble  to  move  the  Eye  towards  Objedls  *. 

See  Fig.  83.  This  Fly  was  made  Choice  of,  becaufe  the  Inquiry  being 
chiefly  about  the  Eyes ,  it  was  found  to  have  the  bigged  Cluder  of  Eyes , 
in  Proportion  to  its  Head,  of  any  other  fmall  Fly.  It  inclining  fomething 
Towards  the  Make  of  the  large  Dragon  Fly ,  which  is  the  mod  remarkable 

of  all  other  Infedts  for  its  fine  pearled  Eyes. 

The  greated  Part  of  the  Head  was  nothing  elfe  but  two  large  Protube¬ 
rances,  ABODE,  whofe  Surface  was  cover’d  over  with  a  Multitude  of 
fmall  Hemifpheres,  placed  with  the  utmod  Regularity  in  Rows,  eroding 

each  other  in  a  Kind  of  Lattice- Work. 

That  half  of  them  C  D  E,  C  D  E,  which  looked  towards  its  Legs,  were 
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obferved  to  be  fmaller  than  the  other  half  ABCE,  ABCE,  which 
looked  upwards  and  Tideways.  The  Surface  of  thefe  Hemifpheres  were  fo 
exceeding  fmooth  and  regular,  that  in  each  of  them  Mr.  Hook  was  able  to 
difcover  a  Landfcape  of  thofe  Things  which  lay  before  his  Window,  Part 
of  which  was  a  large  Tree,  whofe  Trunk  and  Top  he  plainly  faw.  ’  Alfo 
the  Motion  of  his  Hand  and  Figures,  if  moved  between  the  Objedl  and 
the  Light.  .  Thefe  Rows  of  Eyes  were  fo  difpofed,  that  no  Gbjedl  was  vi¬ 
able  from  his  Head,  but  fome  of  thefe  Hemifpheres  were  directed  againfl 
it :  And  further,  that  where  the  Trunk  of  the  Body  Teem’d  to  hinder  the 
Profped,  thefe  Protuberances  were  elevated,  fo  that  a  Fly  may  be  truly 
faid  to  have  an  Eye  every  Way.  Thefe  little  Hemifpheres  have  each  of 
them  a  minute  tranfparent  Lens  in  the  Middle,  each  of  which  hath  a  diflindt 
Branch  of  the  optick  Nerve  miniftring  to  it,  and  tendering  it  as  fo  many 
diftindl  Eyes  ;  fo  that  as  mod:  Animals  are  binocular,  Elies,  Beetles,  &c. 
are  multocular,  having  as  many  Eyes  as  there  are  Perforations  in  their 
Cornea  *.  By  which  Means  as  other  Creatures  are  obliged  to  turn  their 
Eyes  to  Objects,  thefe  have  fome  of  their  Eyes  ready  placed  towards  Ob- 
jedls  nearly  all  round  them. 

Two  of  thefe  optick  Nerves  are  reprelented  as  delineated  by  Mr.  Leeu¬ 
wenhoek,  in  Fig.  84.  And  in  Fig.  85.  are  exhibited  -p  a  great  many  of 
them  in  a  Clufler,  as  they  appeared  before  the  Microfcope,  whereof  that 
Part  of  them  which  was  fituate  next  the  Cornea  is  fhewn  by  the  Letters 
NOP;  it  is  alfo  obfervable,  that  thofe  Nerves,  which  were  neared:  to  the 
Circumference  of  the  Cornea,  were  fiiorter  than  thofe  next  within  them  *, 
and  fo  on,  till  they  arrive  at  the  central  Nerve,  which  is  the  longed:  of  all. 

The  Number  of  the  Pearls  in  this  Fly,  Mr,  Hook  reckon’d  to  be  14000. 
Mr.  Leeuwenhoek  computed  6236  in  a  Silk-worm’s  two  Eyes,  when  in  its 
Fly  State  ;  3181  in  each  Eye  of  a  Beetle  ;  and  8000  in  the  two  Eyes  of  a 
common  Fly. 

Cut  off  the  Eye  of  any  Fly,  and  with  a  Pencil,  and  fome  clean  Water 
wafh  out  all  the  Vedfels ;  thofe'Vefifels  may  be  examined  by  the  Micro¬ 
fcope,  and  then  if  you  carefully  dry  the  outward  Covering,  fo  as  not  to  let 
it  fhrink,  it  will  be  rightly  prepared  for  making  Experiments ;  and  upon 
viewing  it,  we  fhall  diftinguifh  the  numerous  Protuberances  or  Hemi¬ 
fpheres  divided  from  one  another  with  a  fmall  Light,  iffuing  between  them, 
and  fix  Sides  to  each.  Mr.  Leeuwenhoek  having  prepared  an  Eye  in  this 
Manner,  placed  it  a  little  farther  from  his  Microfcope  than  when  he  would 
examine  an  Objeft,  fo  as  to  leave  a  right  and  exadl  focal  Diflance  between  it 
and  the  Lens  of  his  Microfcope ;  and  then  look’d  thro’  both,  in  the  Manner  of 
aTelefcope,  at  the  Steeple  of  a  Church,  which  was  299  Feet  high,  and 
750  Feet  from  the  Place  where  he  flood;  and' could  plainly  fee  through 
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every  little  Lens,  the  whole  Steeple  inverted,  tho’  not  larger  than  the  Point 
of  a  fine  Needle-,  and  then  directing  it  to  a  neighbouring  Houfe,  faw 
thro’  Abundance  of  the  little  Hemifpheres,  not  only  the  Front  of  the  Houfe, 
but  alfo  the  Doors  and  Windows,  and  was  able  to  difcern  didinblly  whether 
the  Windows  were  open  or  ftiut. 

An  Eye  of  a  Fly  thus  prepared,  may  be  held  between  the  Nippers  for 
Examination.  But  the  Head  of  any  Fly  is  bed  feen  when  duck  upon  one 
of  thole  Ivory  Slips,  or  Pieces  of  Card,  or  Holly,  with  fome  drong  Gum 
Water,  and  applied  to  the  Microfcope  under  the  Silver  Reflebter,  which 
Slips  may  be  held  in  the  Nippers. 

N.  B.  The  Horns  F  F,  the  Feelers  G  G,  the  Probofcis  H  H,  and  the 
Flair  and  Bridles  K  K,  fhall  be  defcribed  in  Sebt.  V.  of  this  Chapter.  . 

Sect.  IV. 

Of  the  IVings  of  Flies. 

THE  Wings  of  all  Kinds  of  Infebls  afford  an  infinite  Variety,  no  lefs 
agreeable  to  the  Mind,  than  pleafing  to  the  Eye  ;  being  didended 
and  drengthened  by  the  fineft  Bones ,  and  cover’d  with  the  lighteft  Mem¬ 
branes .  Some  of  them  are  adorned  with  neat  and  beautiful  Feathers,  and 
many  of  them  provided  with  the  fined  Articulations  and  Foldings,  for  the 
Wings  to  be  withdrawn,  and  neatly  laid  up  in  their  Vagin a  and  Cafes,  and 
again  readily  extended  for  Flight. 

This  of  the  blue  Fly ,  Fig.  86.  here  exhibited,  is  not  without  its  pecu¬ 
liar  Ornaments  ;  it  grows  out  of  the  middle  Part  of  the  Body  of  the  Fly, 
and  is  feated  a  little  beyond  the  Center  of  Gravity  thereof,  towards  the 
Head  but  that  is  curioudy  ballanced  by  the  expanded  Area  of  the  Wing, 
which  confids  of  feveral  bony  Ribs ,  that  give  Strength  to  the  filmy  Parts ; 
which  are  thickly  befet  with  innumerable  fmall  Bridles,  intermixed  with  as 
many  dark  Spots,  which  feem  to  be  the  Roots  of  the  Hairs  that  grow  on 
the  other  Side. 

Of  other  Flies ,  fome  of  their  Wings  are  filmy ,  as  the  Dragon  Flies  o- 
thers  duck  over  with  fhort  Briftles ,  as  the  Flejh  Fly  ;  others  have  divided 
Wings ,  as  the  grey  and  white  feather  d  Moths  ;  many  Sorts  of  Gnats  Wings 
are  adorned  with  Rows  of  Feathers  along  their  Ridges,  and  Borders  of  Fea¬ 
thers  round  their  Edge  ;  fome  have  Hairs,  and  others  Hooks,  placed  with 
the  greated  Regularity  and  Order.  In  the  Butterfly  and  fome  Moths ,  there 
are  an  infinite  Number  of  fmall  Feathers,  which  cover  both  the  under 
and  upper  Surfaces  of  this  thin  Film,  not  only  fhaped  much  like  the  Fea¬ 
thers  of  Birds,  but  alfo  variegated  with  the  greated  Variety  of  curious 
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bright  and  vivid  Colours  •,  which  is  evident  to  the  naked  Eye,  but  much 
more  entertaining  when  viewed  thro9  the  Microfcope  •,  by  which  we  are  in¬ 
formed,  that  thefe  curious  colour’d  minute  Feathers  end  in  Quills,  and  are 
placed  in  orderly  Rows  with  great  Exadlnefs,  as  the  Holes  they  come 
from  fhew  when  they  are  rubb’d  off. 

Fig.  87.  reprefents  a  fmall  Piece  of  a  Butterfly's  Wing  \  A  B  fhews  one 
of  thofe  bony  Ribs  that  gives  it  Strength,  along  whofe  Sides  are  fuppofed 
to  branch  out  various  Blood-Veffels,  conveying  Nourishment  to  the  interme¬ 
diate  Parts  ;  although  no  Circulation  can  be  difcern’d  therein,  we  can  fcarce 
doubt  but  that  a  continual  Supply  of  Juices  mud  be  carried  on  to  thefe  mi¬ 
nute  Quills,  Hairs,  and  Bridles ;  C,  C,  C,  exhibits  three  of  thefe  fingle 
Plumes,  with  their  Quills  adhering  to  the  tranfparent  Membrane  of  the 
Wing,  in  which  Membrane  G,  G,  G,  when  diveded  of  its  Feathers,  may 
be  feen,  the  Order  of  Pits  or  Holes  where  the  Quills  are  rooted,  and  from 
whence  they  fhoot,  D,  E,  F,  fhews  a  few.  of  the  Feathers  exa&Iy  in  the 
Form  as  they  cover  the  whole  Wing. 

Some  Flies  have  Hairs,  and  all  the  Scarab  Kind  have  Elytra,  or  Cafes 
into  which  their  Wings  are  folded  and  preferved,  till  they  want  to  employ 
them,  as  in  Fig.  no.  fome  of  thefe  Cafes  reach  almod  to  the  Extremity  of 
their  Tail,  as  in  mod  Kinds  of  Beetles  ;  and  in  others  are  very  fhort,  as  in 
the  Earwigg.  They  do  by  a  very  curious  Mechanifm  extend^  and  with¬ 
draw  their  membraneous  Wings.  It  is  very  curious  to  fee  them  prepare 
themfelves  for  Flight,  by  thruding  out,  and  then  unfolding  their  Wings ; 
and  again  withdraw  thole  Joints,  and  neatly  fold  in  the  Membranes,  to  be 
laid  up  fafe  in  their  Elytra  or  Cafes  *,  for  which  Service  the  Bones  are  ad¬ 
mirably  placed,  and  the  Joints  minidring  thereto  are  accurately  contrived 
for  the  mod  compendious,  and  commodious  folding  up  of  the  Wings. 

Mr.  Hook  hath  obferved  the  Motion  of  thefe  filmy  Wings  in  fome  mi¬ 
nute  fpinning  Flies,  which  naturally  fufpend  themfelves  as  if  pois’d  and 
deady  in  one  Place  of  the  Air,  in  which  by  a  faint  Shadow  he  could  per¬ 
ceive  the  utmod  Extremes  of  the  vibrative  Motion  ;  which  Shadow,  while 
they  endeavour’d  to  fufpend  themfelves,  was  not  very  long ;  but  when  they, 
endeavour’d  to  fly  forward,  it  was  fomething  longer;  he  alfo  fixed,  the  Legs 
of  a  Fly  with  Glew  or  Wax,  upon  the  Top  of  the  Stalk  of  a  Feather,  and 
then  making  it  endeavour  to  fly  away,  was  thereby  able  to  view  it  in  any 
Podure  ;  and  found  the  Motion  of  the  extreme  Limits  of  the  Vibrations, 
to  be  about  the  Length  of  the  Body  didant  from  each  other ;  and  con¬ 
cluded  by  the  Sound,  that  the  Wing  was  moved  forwards  and  backwards 
with  an  equal  Velocity,  (and  comparing  it  with  a  muflcal  String  tuned 
Unifon  to  it)  the  Vibrations  whereof  are  fo  fwift,  that  it  is  probable  there 
are  many  hundred,  if  not  thoufand  Vibrations  in  one  Second  of  Time,, 
and  fuppofes  them  the  fwifted  Vibrations  in  the  World  ;  whence  he  reflecks, 

on  the  Quicknefs  of  the  animal  Spirits,  which  ferve  to  fupply  this  Motion. 

It- 
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It  is  obfervable  that  mod  Infeds  are  provided  with  a  little  Ball,  *  or  Blad¬ 
der  under  each  Wing,  fix’d  at  the  Top  of  a  (lender  Stalk,  moveable  every 
Way  at  Pleafure  ;  in  fome  they  (land  alone,  in  others  (as  in  the  whole 
Flejh  Fly  Tribe)  they  have  little  Covers,  under  which  they  lie  and  move  •, 
with  thefe  Poifes,  and  fecondary  lefier  VVrings,  they  obviate  all  the  Vacil¬ 
lations  of  their  Body,  and  poife  it  in  Flight,  as  a  Rope-Dancer  ballances 
himfelf  by  his  Pole  loaden  at  each  End  with  Lead. 

If  one  of  thefe  be  cut  off,  the  Creature  flies  aukwardly  for  a -while,  and 
at  lad  falls  to  the  Ground.  Thefe  Bladders  being  hollow,  may  ferve  like- 
wife  to  produce  the  Noife  many  Sorts  of  Flies  make  by  dr  iking  their 
Wings  againfl  them  ;  Infeds  that  have  four  Wings  ballance  themfelves 
with  the  two  lefier  ones. 

The  Wings  of  Flies  are  bed  applied  to  the  Microfcope  between  two 
Mufcovy  Talcs,  in  an  Ivory  Slider. 

If  with  an  Hair  Pencil,  or  Point  of  a  Penknife,  you  gently  brufh  or 
droke  off  fome  of  the  minute  Feathers  from  the  Wings  of  Butter - 
files,  and  fome  Sort  of  Moths  ;  then  breathe  upon  a  Angle  Talc  in  one  of 
your  Sliders,  and  apply  it  to  the  Feathers,  which  ieem  only  like  a  fine 
Dud,  they  will  immediately  adhere  to  it  *,  if  upon  their  Application  to  the 
Microfcope  they  lie  not  to  your  Mind,  wipe  them  off,  and  put  on  others 
in  the  fame  Manner,  till  they  lie  fair  for  Examination,  then  cover  them 
with  another  Talc,  and  faden  them  down  with  a  Ring. 

Sect.  V. 

Of  a  Blue  Fly. 

IG.  86.  reprefents  a  microfcopical  Pifture  of  this  Fly  ;  it  has  many 
JT  Things  about  it  worthy  of  Note  ;  feveral  of  which  are  already  de- 
feribed,  viz,  the  Head,  Eyes,  Wings,  and  Feet. 

The  Cluders  of  Eyes  in  this  Fly  are  much  fmaller  than  that  of  the  Drone 
Fly  in  Proportion  to  its  Head.  Between  thefe  two  Cluders  of  Eyes  ap¬ 
pear’d  a  fcaly  Prominency  B,  armed  and  adorned  with  black  Bridles,  fharp, 
and  tapering,  growing  in  Rows  on  either  Side,  and  bending  towards  each 
other,  formed  a  Kind  of  bridly  Arbor,  which  almod  cover’d  the  fore  Front; 
at  the  End  of  this  Arch,  and  about  the  middle  of  the  Face  on  a  rifing  Part 
C,  grew  two  oblong  Bodies  D  D,  which  through  the  Microfcope  looked  not 
unlike  the  Pendants  of  Lillies,  and  appear’d  to  be  jointed  on  two  fmall 
Parts  at  C,  each  of  which  feem’d  again  jointed  into  the  Front :  Out  of  the 
upper  Part  of  each  of  thefe  Horns  grows  a  Feather,  or  brufhy  Bridle  E  E, 
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on  the  under  Part  of  the  Face  F  F,  were  feveral  of  the  former  Sort  of 
bended  Bridles ;  and  below  all  is  the  Mouth,  out  of  which  grew  the  Pro- 
bofcis  GHI;  which  by  Means  of  feveral  Joints,  the  Fly  was  able  to  move 
to  and  fro,  and  to  thruft  in  and  out  as  it  pleafed.  The  End  of  this  hol¬ 
low  Body,  which  was  cover’d  over  with  fhort  Hairs,  feem’d  bent  at  H, 
and  the  foremoft  Side  of  the  bended  Part  flit  into  two  Chaps  *  H  I,  H  I. 
Thefe  he  could  open  and  fhut  very  readily,  and  when  he  feem’d  to  fuck 
any  Thing  from  the  Surface  of  a  Body,  he  would  fpread  thofe  Chaps,  and 
apply  the  hollow  Part  of  them  clofe  to  it. 

From  either  Side  of  the  Probofcis,  within  the  Mouth,  grow  two  fmall 
Horns  K  K,  which  were  hairy  and  fmall  in  this  Figure,  but  of  another 
Shape,  and  bigger  in  Proportion  in  Fig.  83.  where  they  are  marked  G  G, 
which  two  are  generally  called,  the  Antennae  or  Horns  of  Infects  ;  Mr. 
Derham  imagines  them  to  be  abfolutely  necefTary  to  the  fearching  out  and 
finding  their  Way,  f  as  their  Eyes  are  immoveable  *,  fo  that  no  Time  is  re¬ 
quir’d  for  their  turning  them  to  Objects  ;  there  is  no  Neceffity  that  the 
Retina,  or  optick  Nerve,  fhould  occafionally  be  brought  nearer  to,  or  re¬ 
moved  farther  from  the  Cornea,  as  it  is  in  other  Animals  ;  but  their  Cornea 
and  optick  Nerve  being  always  at  the  fame  Diftance,  and  fitted  only  to 
fee  diftant  Objebts,  they  would  be  infenfible  of,  and  apt  to  run  their 
Heads  againft  Bodies '  very  near  them,  were  they  not  affifled  by  their 
Feelers :  And  that  this,  rather  than  wiping  the  Eyes,  as  fome  have  ima¬ 
gined,  is  the  particular  Ufe  of  the  Feelers,  and  is  apparent  from  the  Flejh 
Fly,  and  many  other  Infedts,  which  have  their  Antennas  fo  fhort  and 
Freight,  as  not  to  be  capable  of  being  bent  unto,  or  extended  over  the 
Eyes. 

The  middle  Part  of  this  Fly  was  cafed  with  a  firm  Coat  of  Armour,  the 
upper  Part  of  which  was  thickly  befet  with  conical  Bridles,  pointing  back¬ 
wards  ;  from  its  under  Part  fprang  fix  Legs,  three  of  which  are  apparent 
in  the  Figure  at  M,  N,  O  •,  they  were  all  of  the  fame  Structure,  being  co¬ 
ver’d  with  an  hairy  Shell,  and  compofed  of  eight  Joints,  to  the  laft  of 
which  grew  the  Soles  and  Claws  before  defcribed  in  Page  57.  From  the 
upper  Part  of  the  Trunk  grew  the  two  Wings,  which  are  defcribed  Page  60; 

1  the  hinder  Part  of  his  Body  was  of  a  moft  curious  fhining  Blue,  and  exadtly 
like  polifhed  Steel,  brought  to  that  Colour  by  Nealing. 

The  lamellated  Antennae  of  fome,  the  cavelated  of  others,  the  neatly 
;  articulated  of  others,  and  the  feather’d  or  tufted  of  others,  are  exceedingly 
I  beautiful  when  viewed  through  a  Microfcope. 

And  in  fome  thefe  Antennae  diftinguifh  the  Sexes,  ||  for  in  the  Gnat  Kind 
all  thofe  with  Tufts,  Feathers,  or  Brufh  Horns,  are  Males  \  and  thofe  with 
fhort  Angle  fhafted  Antennae,  are  Females . 

*  Hook's  Mycro.  /.  183.  f  Derham's  Phy .  Theo.  f.  372.  ||  Derham' s  Phy.  Theo.  p.  373' 
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Flies  of  any  Kind  may  be  examined  in  the  Microfcope,  by  flicking  then 
upon  the  Point,  or  pinching  any  Part  of  them  between  the  Nippers,  ant. 
Jo  applied  to  the  Magnifier  under  the  reflecting  Concave,  if  it  be  opake. 
And  if  you  are  defirous  to  keep  its  Head,  or  any  other  Part,  it  may  be 
iiuck  with  Gum  Water  upon  aPiece  of  Card,  or  upon  one  of  thofe  Ivory 
or  Holly  Slips,  mentioned  before  in  Page  31. 

It  is  very  obfervable,  that  Infefts  take  particular  Care  to  depofite  their 
Eggs  or  Seed  in  fuch  Places,  where  they  may  have  a  fufficient  Incubation , 
and  wheie  tne  Young,  when  hatched,  may  have  the  Benefit  of  proper 
Food  till  ..they  become  able  to  fhift  for  themfelves.  Thofe  whofe  Food  is 
in  the  Water,  lay  their  Eggs  in  the  Water  ;  thofe  to  whom  Flejh  is  a  proper 
rood,  in  Flefh  ;  and  thofe  to  whom  th e  Fruits  or  Leaves  of  Vegetables  are 
Food,  are  accordingly  repofited,  fomein  this  Fruit,  fomein  that  Tree,  and 

Jome  in  that  Plant,  and  fome  in  another,  but  conflantly  the  fame  Kind  in 
the  fame  Tree,  .&c. 

t  As  jr°r  others  that  require  a  more  conflant  and  greater  Degree  of  Warmth, 
fney  aie  provided  by  the  parent  Animal  with  fome  Place  in  or  about  the 
Body  of  other  Animals  ;  fome  in  the  Feathers  of  Birds,  fome  in  the  Hair 
of  Beafls,  fome  in  the  Scales  of  Fifhes,  fome  in  the  Nofe,  fome  in  the 
Jblefh,  nay  fome  in  the  Bowels  and  inmofl  Recedes  of  Man,  and  other 
Creatures.  And  as  for  others,  to  whom  none  of  thefe  Methods  are  pro¬ 
per,  they  make  them  Neds  by  Perforation  in  the  Earth,  in  Wood,  in 
Combs,  and  the  like,  carrying  in,  and  fealing  up  Provifions  that  ferve  both 
for  the  Production  of  their  Young,  and  for  their  Food  when  produced. 

In  Hies ,  Butterflies ,  &c.  it  is  obferved  there  is  a  kind  of  Gluten,  by 
which  the  female  fattens  her  Eggs  to  the  bearing  Buds  of  Trees,  Cfr.  fo 
that  the  Rains  cannot  wafh  them  off,  nor  the  fevered  Froft  hurt  them. 

Sect.  VI. 

Of  Infects  that  inf  eft  Fruit  and  other  Trees. 

THESE  Infers  are  of  the  Ichnumon  Fly  Tribe,  that  generated  in 
the  Plumb,  is  black,  of  a  Middle  Size,  its  Body  near  A-ths  of  an 
Inch  long,  its  Tail  not  much  lefs,  confifting  of  three  Bridles,  wherewith  it 
conveys  its  Eggs  into  Fruit,  its  Antennte  long,  dender,  recurved  •,  its  Belly 
Jongiih,  tapering,  final!  towards  the  Thorax,  Legs  reddifh,  Wrings  mem- 
bunco  us,  thin  and  tranfparent,  in  Number  four. 

The  Bloffoms  oh  Apples  and  Quinces  are  infeded  with  Multitudes  of  fmall 
,  mmals,  i°  jikewife  are  the  green  Leaves  of  Goofe-berry ,  Currant ,  Cherry , 
{um^9  ^nd  other  Frees,  overdock’d  with  infinite  Numbers  of  thefe 
minute  lies.  Some  blackifh,  others  green,  fome  winged,  others  without 
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Wings;  feveral  of  which  bring  forth  their  Young  alive  and  perfect;  for 
if  their  Bodies  be  opened ,  feveral  imperfed  Embrio’s  may  be  found 
therein.  Alfo  Infeds  of  a  greenifh  Colour  of  the  Shape  of  Fig.  88. 
but  no  bigger  than  a  Grain  of  Sand  when  firft  hatched,  which  at  full 
Growth  appear  to  the  naked  Eye  of  the  Size  of  Fig.  89. 

Thefe  little  Infeds  Leeuwenhoek  calls  Pediculus ,  *  or  Loufe,  who  on  pluck¬ 
ing  a  Leaf  from  a  Plumb-tree,  and  putting  it  into  fuch  a  Glafs  Tube  as  is 
defcrib’d  Page  30,  which  he  applied  to  his  Microfcope ,  and  found  thereon 
36  black  Flies,  and  feveral  hundred  of  thefe  green  Lice,  and  among  them 
many  which  were  but  juft  hatched.  In  a  fhort  Time  thefe  green  Lice  di¬ 
ed,  and  from  their  Carcafe  came  forth  a  black  Fly.  Fig.  88.  reprefents 
the  Carcafe  of  one  of  the  green  Lice  as  it  appear’d  before  the  Microfcope . 
The  Shell  or  Skin  of  its  Back  had  feveral  Rows  of  Knobs  upon  it ;  its 
Eyes  A  B  were  like  thofe  of  other  Flies ;  C  D  fhew  its  two  Antennas  arti¬ 
culated  and  let  with  Hairs.  EFGHIK  fhew  the  Legs,  having  at  their 
Extremity  two  hooked  Nails,  and  fhort  Hairs.  L  M  reprefents  the  Aper¬ 
ture,  from  whence  came  out  the  Worm,  from  which  the  Fly  was  pro¬ 
duc’d,  having  ftrft  eaten  up  all  the  Infide  of  the  Body  of  the  green  Loufe. 

Fig.  90.  exhibits  one  of  thefe  minute  black  Flies  thus  produced  from  a 
Worm,  which  had  increas’d  itfelf  by  deftroying  its  fofter  Parent,  and  then 
changed  into  a  Nymph,  and  at  laft  from  that  to  a  Fly,  furnifhed  with  all 
thofe  minute  Organs  as  are  expreffed  in  the  Figure  ;  whereof  A  B  fhews  its 
two  Eyes,  CD  its  Antennae,  which  afford  a  pleafant  Sight  in  the  Micro * 
pope,  its  curious  Joints  being  finely  befet  with  Hairs. 

E  F  are  two  Organs,  through  which  it  fucks  its  Nourifhment,  its  long 
Tail  G  HI,  KLMN,  its  four  Wings  bedeck’d  with  exceeding  fine  Hairs 
and  a  much  finer  Membrane,  OOOOOO  its  fix  Feet,  which  were  alfo  fur¬ 
nifhed  with  many  Joints,  and  thickly  fet  with  Hairs.  The  Letters  P  Q  R 
exprefs  the  Point  of  the  Nippers  which  held  the  Fly  before  the  Micro¬ 
scope.  Thefe  Lice  are  Mfo  to  be  found  upon  the  Leaves  of  Filberd-Frees, 
with  this  Difference,  the  former  being  green,  and  the  latter  white. 

Upon  th t  Leaves  of  Apples  and  other  Frees  are  found  a  curious  Fly,  f  the 
exquifite  Make  and  Form  of  its  Parts  are  not  to  be  difcerned  without  a 
Microfcope,  Fig.  91.  reprefents  the  Size  and  Shape  it  appears  of  to  the 
naked  Eye.  And  Fig.  92.  a  Part  of  its  Head,  whereof  A  B  are  its  two 
protuberant  Eyes,  C  D  E  its  Snout ,  furnifhed  with  various  Forceps  or 
Teeth,  with  which  it  perforates  the  Buds  of  Fruit  and  Flowers ;  this  Snout 
is  flexible  and  capable  of  bending  every  Way,  C  F  and  D  G  are  the  two 
Horns  which  adorn  the  Snout.  Fig.  93.  is  almoft  a  fourth  Part  of  the  Leg 
of  this  Fly,  which  confifts  of  four  Joints.  FI  I  are  two  Nails  which  appear 
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in  the  Microfcope,  as  Horn  does  to  the  naked  Eye,  and  K  L  fhews  its  two 

fkinny  Palms  or  Soles. 

There  is  another  Sort  of  Animalcule  found  in  the  Wrinkles  and  wreathed 
Curls  of  blighted  Leaves  *,  and  in  the  Extremity  of  the  Sprouts  of  Leaves ,  as 
in  Garden  Currants ,  Cherries ,  Peaches ,  Neftarines ,  &c.  may  be  found 
great  Swarms  of  thefe  minute  Infedts,  no  bigger  than  an  half-grown  Loufe, 
one  of  which  is  reprefented  by  Fig.  94.  of  its  full  Growth,  and  of  the  Size 
it  appear’d  of  to  the  naked  Eye.  Fig.  95.  fhews  the  fame  magnified  and 
near  its  laft  Change,  the  folded  Wing  juft  beginning  to  appear  at  A  B. 
It  had  fix  fmall  jointed  Feet,  fenced  with  fhort  Hairs,  and  two  Nails  on 
each ;  C  fhews  one  of  its  Eyes,  which  was  of  a  furprizing  Make.  D  F 
reprefents  the  Probofcis,  with  which  it  perforates  the  Leaves  and  Buds  of 
Trees,  and  then  thrufts  out  its  Dart  E  and  fucks  their  Juice.  From  its 
Tail  proceeds  two  upright  Parts  G  H,  out  of  which  a  tranfparent  Liquor  is 
frequently  diffufed  as  at  H.  I  KL  is  the  Needle’s  Point,  upon  which  the 
Animal  was  ftuck  ;  and  Fig.  94,  as  before  hinted,  the  fame  Animal  when 
changed  into  a  Fly. 

Mr.  Derham  could  never  obferve  any  other  kind  of  Fly  but  the  leffer 
Phalense  f  about  of  an  Inch  long  to  be  bred  in  Pears  and  Apples  *,  it  is 
whitifh  underneath,  greyifh  brown  above,  fpotted  about  one  Third  with 
Waves  of  a  Gold  Colour,  its  Head  fmall,  a  Tuft  of  whitifh  Brown  on  its 
Forehead,  and  Antennas  fmooth.  The  Aurelia  of  this  Moth  is  fmall,  of  a 
yellowifh  Brown. 


Sect.  VII. 

Of  Excrefcencies  growing  on  Willow -Leaves,  and 

a  Jmall  Fly  bred  thereon. 

fS.  R.  Leeuwenhoeck  frequently  difcovered  more  than  one  Sort  of  Worm 
J..  v  1  upon  opening  the  knotty  Part  of  Willow-Leaves ,  and  having  put 
leveral  of  thefe  Knots,  whofe  contain’d  Worms  were  not  full  grown,  into 
a  large  Glafs  Tube,  that  the  Worms  might  attain  their  full  Growth,  could 
not  find  that  any  of  them  did  fo ;  obferving  at  the  fame  Time  feveral  of 
thefe  Knots  to  have  none  of  the  Worms  in  them,  but  almoft  full  of  the 
Excrements  of  the  Worms  which  had  been  therein,  and  were  diflodged, 
through  a  fmall  Piole  he  could  perceive  in  the  Knots. 

Fig.  96.  A  B  reprefents  a  Willow  Leaf ,  in  which  are  feveral  Excrefcencies , 
feme  of  them  with  Holes  as  F,  others  asCDE;  G  H  fhews  two  of  thefe 
Knobs  cut  open,  and  thePofture  oftheWorm  therein,  feveral  Worms  lay  dead 
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in  the  Khobs  fuppofed  to  be  killed  by  other  leffer  Worms,  produced  from  an 
Egg  depofited  by  another  Fly  fince  the  Produdion  of  the  former  which 
devoured  and  lived  upon  the  larger  Worm. 

In  Middle  of  July  Mr.  Leeuwenboeck  cropt  feveral  Willow-Leaves  in 
which  were  fuch  like  Knobs  *  and  difcovered  feveral  Worms  nearly’  ar- 
rived  to  their  full  Growth  :  After  thefe  Knobs  had  been  in  the  Glais  Tubes 
about  eight  Days,  upon  opening  one  of  them  he  found,  that  the  Worm 
was  turned  into  a  Tonnekin  or  Aurelia ,  and  in  fonte  others  13  or  14  more 
of  the  fame  ;  in  fome  of  the  Knobs  he  found  the  fmall  devouring  Worms 
above-mentioned,  being  fo  far  advanced  in  Growth  that  they  were  ready 
to  be  chang’d  into  flying  In  feds  ;  he  put  thefe  alfo  into  Glafs  Tubes  Af¬ 
ter  fome  Weeks  certain  black  Flies  proceeded  from  thofe  Tonnekins  their 
hinder  Parts  of  an  oblong  Figure,  and  fafhioned  like  a  Hook.  He  alfo 
law  two  of  thefe  fmall  Worms  (which  devoured  the  large-ones)  endeavour¬ 
ing  to  enclofe  themfelves  in  a  Web  ;  but  by  reafon  of  the  larsre  Space  in 
which  they  lay,  could  not  bring  it  quite  round  them,  having  made*it  only 
on  one  Side,  and  their  Change  happened  in  fo  fliort  a  Time'that  he  cbuld 
not  make  his  Remarks  thereon. 

97*  icptefents  tue  aforeiaid  Fly  as  it  appears  to  the  naked  Eye 
A  B  fhews  the  long,  {lender  and  hooked  Part ;  on  examining  this  little  In- 
ftrument  in  the  Mictofcope it  appear’d  to  be  hollow,  and  was  cover’d  with 
a  great  Number  of  fine  Flairs,  as  in  Fig.  98.  and  on  endeavouring  to  folit 
it,  the  Dai  t.  Fig.  99.  appear  a,  whofe  Point  is  only  jagged  with  faw  like 
Teeth,  which  being  alfo  fplit,  two  other  diftind  Hooks  f  were  taken  out  of 
it  both  of  the  fame  Shape,  a  fmall  Part  of  one  of  them  is  reprefented  by 
Fig.  100.  each  of  them  being  fortified  with  faw-iike  Teeth,  and  the  Dart 
Fig.  10 1,  was  found  to  be  only  a  fecond  Cafe  or  Sheath  for  the  two  Hooks 
wherein  the  Hollownefs  does  plainly  appear,  which  is  filled  with  a  corro- 
five  Yvrater.  The  Fly  makes  ufe  of  this  Auger  to  prepare  a  convenient' 
Lodgment  for  her  Eggs  (and  choofes  thofe  Leaves  that  are  moft  lafteous 
and  juicy)  under  the  Skin  of  the  Leaf,  from  whence  the  Worm  upon 
gnawing  the  Veffels  for  its  Suftenance,  occafions  the  Sap  to  flow  out  of 
them  and  to  coagulate  into  that  knotty  Subftance.  Mr.  Leeuwenhoek  took  a 
fmall  devouring  Worm  from  a  larger  that  lay  dead  by  it,  and  put  it  upon 
a  living  one  to  which  it  immediately  fattened,  whilft  the  other  at  the  fame 
Time  ufed  all  Means  by  bending,  ftretching,  contradting,  and  winding 

its  Body,  to  free  ltfelf  from  this  troublefome  Gueft,  but  in  vain  the  fmall 
one  (till  keeping  its  Hold.  5 

j  Fig.  102.  exhibits  a  Tonnekin ,  which  was  a  Worm  but  the  forewoinp 

i  Evening,  and  had  caft  off  a  very  thin  Skin,  this  alfo  confifted  of  feveral 

1  *^-ings  and  Circles  as  when  in  the  Worm  State.  The  Feet  and  Joints  there- 
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of  were  very  vifible ;  A  B  and  A  C  reprefents  its  two  Antennae  ;  and  al¬ 
though  they  were  inclofed  in  a  thin  Membrane,  yet  all  the  Joints  might 
be  clearly  feen.  The  Change  of  this  Worm  was  fo  fudden,  that  Mr. 

Leeuwenhoek  was  never  able  to  fee  it. 

Not  only  the  Willows  and  other  frees,  but  Plants  alfo  have  Cafes  pro¬ 
duced  on  their  T eaves,  as  Nettles ,  Ground  Ivy,  &c.  by  the  Injeblion  of 
the  E^s  of  an  Ichneumon  Fly.  Thefe  Cafes  are  generally  obferved  to  grow 
near  to  fome  Rib  of  the  Leaf,  and  their  Produbtion  thus.  The  Paient  In- 
febt  with  its  ftiff  fetaceous  Tail,  terebrates  the  Rib  of  the  Leaf  when  tender, 
and  makes  way  for  its  Egg,  into  the  very  Pith  or  Heart  thereof,  and  pro¬ 
bably  lavs  in  therewith  fome  proper  Juice  of  its  own  Body  to  pervert  the 
regular  Vegetation  of  it.  From  this  V/ound  anfes  a  fmall  Excrefcence 
which  (when  the  Egg  is  hatched  into  a  Maggot)  grows  bigger  and  bigger, 
as  the  Maggot  increafes,  {welling  on  each  Side  the  Leaf  between  the  two 
Membranes  ',  and  extending  ltfelf  into  the  parenchymous  Part  thereof, 
until  it  grows  as  big  as  two  Grains  of  Wheat in  this  Cafe  lies  a  very  fmall 
white  rough  IVIaggot,  which  turns  into  a  beautiful  green  fmall  Ichneumon 

Fly. 

Sect.  VIII. 

Of  the  Crane-Fly ,  or  Father  Long- legs. 

TH I S  little  Creature,  though  but  feldom  taken  Notice  of,  affords 
an  agreeable  Variety  of  Subje&s,  when  examined  by  the  Microfcope. 
It  is  produced  from  a  Worm  hatched  in  an  Egg,  depofited  by  its  Parent 
under  the  Grafs  in  Meadows. 

Thefe  Worms  are  to  be  met  with  but  in  the  hot  Weather  upon  the 
Ground  under  the  Grafs  in  the  Meadows  and  Fields.  Fig.  103.  reprefents 
one  of  them,  which  could  not  be  difeerned  to  change  or  increafe  between 
the  Months  of  May  and  Auguft*  Fig.  104.  fliews  the  Worm  changed  into 
a  Nymph,  and  at  its  firft  coming  forth  greatly  agitated.  Fig.  105.  fliews 
the  cad -off  Skin,  which  in  its  Change  the  Worm  forfook,  after  which 
it  took  Wing  and  flew  away  in  the  Form  of  Fig.  106.  which  reprefents 
one  of  thefe  male  Flies,  as  does  Fig.  107,  alfo  fhew  the  Female. 

The  Tails  both  of  the  Male  and  Female  are  of  a  curious  Strublure,  that 
of  the  Female  is  fharp,  and  of  the  Confidence  of  Bone,  wherewith  fhe 
perforates  the  Ground,  and  depofltes  her  Eggs  under  the  Grafs  in  a  moift 
Place.  This  acute  Tail  of  the  Female  isfhewnatN,  Fig.  107.  which  fhe 
can  open  into  four  diflinbt  Parts  ■f.  Upon  opening  one  of  thefe  Females 
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Mr.  Leeuwenhoek  counted  upwards  of  200  Eggs  of  a  blackifh  Colour  and 
finooth,  like  polifhed  Glafs,  and  about  twice  as  long  as  they  were  thick. 
The  Inteflines  of  this  little  Creature  are  alfo  very  curious,  which  when 
opened  with  unfpeakable  Admiration  he  faw  them  by  the  Affiftance  of  the 

Microfcope ,  as  plainly  as  the  Bowels  in  larger  Animals  can  be  feen  by  the 
:  naked  Eye. 

In  the  Feet  of  this  Fly,  if  diffefted  in  a  Drop  of  Water  upon  the  Glafs 
R,  Fig.  2.  of  the  Univerfal  Microfcope ,  the  fiefhy  Fibres  may  be  feen  to 
diftend  and  contract  themielves  in  a  mod  furprifing  Manner,  and  to 
continue  fo  for  the  Space  of  three  or  four  Minutes.  The  Eggs  alfo  after 
Diffedtion  may  be  applied  to  the  faid  Glafs,  and  eafily  examined  by  the 
Microfcope,  or  on  dipping  the  Point  of  a  very  fine  fewing  Needle  (it 
being  firft  fixed  in  a  wooden  Flandle)  into  fome  Turpentine,  and  ap¬ 
plying  that  to  the  Eggs,  they  will  be  glued  thereto.  The  Needle  itfelf 
muft  be  held  between  the  Nippers,  and  by  its  Handle  may  be  turn’d  round 
at  Pleafure. 

It  is  very  wonderful  how  fo  fmall  a  Creature  as  fome  of  thofe  newly 
hatched  Maggots,  that  are  found  in  the  Ends  of  blighted  Leaves,  can  be 
able  to  convolve  the  ftubborn  Leaf,  and  then  bind  it  with  the  Thread  or 
Web  it  weaves  from  its  own  Body,  alfo  to  line  the  Infide  of  it  with  the 
fame,  and  flop  up  the  two  Ends  thereof  to  prevent  its  own  falling  out. 

In  the  Bodies  of  many  Caterpillars ,  and  other  Nymphs  of  Infers,  are 
i  frequently  found  to  be  generated  great  Numbers  of  fmall  Flies,  whofe  pa- 
)  rent  Animal  had  wounded  the  Caterpillar  *,  and  darted  its  Eggs  into  it  j 
I  and  fo  made  it  the  fofter  Mother  of  its  young. 

(Some  Infects  lay  up  their  Eggs  in  Clutters,  as  in  Holes  of  Flefh,  and 
fuch  Places,  where  it  is  neceffary  they  fhouM  be  crowded  together,  which 
jil  without  doubt  contributes  towards  the  hatching  f . 

Other  Infedts  obferve  great  Order  in  the  Difpofition  of  their  Eggs, 
v  which  may  be  found  upon  the  Potts  and  Sides  of  Windows,  very  neatly 

Slaid,  being  round  and  refembling  fmall  Pearl,  which  Eggs  produce  a  fmall 
hairy  Caterpillar  ||.  The  white  Butterfly  alfo  lays  its  Eggs  on  Cabbage- 
-  Leaves,  and  always  glues  one  certain  End  of  them  to  the  Leaf.  If  thefe 
Eggs  be  applied  to  the  Univerfal  Microfcope  on  the  Glafs  R,  Fig.  2.  you 
[  will  find  them  curioufly  furrowed  and  handfomely  adorn’d. 

The  Peafe  Ichneumon  Fly  §  is  very  fmall,  its  Wings  large,  reaching  beyond 
!  the  Podex  •,  Antennas  long,  Alvus  fhort,  fhaped  like  an  Heart,  with  the 
Point  towards  the  Anus,  it  walks  and  hies  but  flowly.  No  Tail  appears, 
iJ  but  they  have  one  concealed  under  the  Belly. 

Ichneumon  properly  fignifies  the  Egyptian  Rat  *  *,  which  has  its  Name  from 

*  Pb.Fh.  p.  390.  f  Ph.  7b.  393.  ||  Ph.  7h 7.  p.  393,  §  Pb.  7b.  387. 
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its  hunting  or  tracing  out  the  Eggs  of  Crocodiles  and  Afps :  A  like  Obfer- 
vation  made  by  fome  of  the  Ancients  on  certain  InfeCts  of  the  Wafp- 
Kind,  occafioned  the  Application  of  that  Name  to  Wafps,  as  well  as  the 
Egyptian  Rat;  there  is  but  one  Paffage  in  all  Antiquity  concerning  thefe 
Wafps,  viz.  in  Ariflot.  de  Eift.  Anim.  Lib.  5.  c.  20.  which  Pliny ,  Lib.  11. 
c.  2  1.  hath  render’d  thus,  Vefpa  Ichneumones  vocantur  (funt  autem  minor es 
quam  alia)  unum  genus  ex  aranes  perimunt ,  phalangium  appellatum ,  C?  in 
nidos  fuos  ferunt ,  deinde  illinunt ,  &  ex  Us ,  incub ando ,  y«#/»  procreant  \ 
that  is,  the  Wafps,  called  lchnumons ,  and  which  are  fmailer  than  other 
"Wafps,  kill  a  Species  of  Spiders,  called  Phalangium ,  and  carry  them  to 
their  Nefts,  after  which  they  befmear  them,  and  by  Incubation  produce 
their  own  Species  out  of  them. 

There  is  alfo  a  certain  black  and  curious  Fly,  which  proceeds  from  the 
gouty  Excrefcencies  of  the  Briar  Stalk  * ,  with  red  Legs.  Black,  fmooth 
jointed  Antennas,  large  Thorax,  and  Belly  in  the  Shape  of  an  Heart.  It 
leaps  like  a  Flea. 

The  Excrefcencies  of  the  Roots  of  Cabbages ,  Lurneps ,  and  divers 
other  Plants,  have  always  a  Maggot  in  them,  not  yet  fufficiently  obferv’d. 

Caterpillars ,  and  divers  others  InfeCls,  can  emit  Threads  or  Webs  for 
their  Ufe.  In  this  their  Nymph  State,  they  fecure  themfelves  from  falling, 
by  letting  themfelves  down  from  the  Boughs  of  Trees,  and  other  high 
Places,  with  one  of  thefe  Threads,  and  fecure  themfelves  in  their  Aurelia 
State,  in  Cafes  of  their  own  Weaving. 

Some  of  the  Fly  Bribe  are  alfo  endowed  with  this  textrine  Art,  of  thefe 
one  Sort  Ipins  a  long  milk  white  fillcen  Web  as  big  as  the  Top  of  one’s 
finger,  woven  round  bent  Stalks  o {Ribwort,  &c.  in  Meadows.  The 
other  is  a  Lump  of  many  yellow  filken  Cafes  flicking  confufedly  together 
on  Polls,  under  Coleworts,  &c.  thefe  Webs  contain  in  them  fmall  whicifh 
Maggots,  which  turn  to  a  fmall  black  Ichneumon  Fly,  with  long  capillary 
Antennas,  tan-colour’d  Legs,  long  Wings,  reaching  beyond  their  Body 
with  a  black  Spot  near  the  Middle,  the  Alvus  like  an  Heart,  and  in  fome 
a  fmall  fetaceous  Tail.  Some  of  thefe  Elies  are  of  a  beautiful  fhining 

green  Colour.  The  Elies  coming  from  thefe  two  Productions  are  nearly 
alike. 

Many  of  the  Ichneumon  Wafps  f  are  remarkable  for  the  Nidification  and 
Provifion  of  their  Young.  Thofe  which  commonly  have  golden  and  black 
Rings  round  their  Alvi,  line  the  Cells  they  perforate  in  the  Earth,  lay  their 
Eggs  therein,  and  then  carry  into  them  Maggots  from  the  Leaves  of  Trees, 
and  leal  them  up  clofe  and  neatly  ;  thefe  Wafps  have  their  Jaws  not  only 
very  flrong  but  nicely  fized,  curved,  and  fet  for  gnawing,  and  fcraping. 
I  hofe  little  Holes  they  perforate  in  the  Earth  and  Wood,  as  well  as  the  fe- 

*  Ph.  Ih.  p.  250.  f  Ibid.  p.  228. 
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veral  Parts  of  the  Wafp  itfelf,  are  a  pleafant  Objed  for  the  Microfcope. 

The  Bearers  of  Fruit-Trees  are  full  of  Afperities,  and  not  fo  fmooth  on 
their  Bark  as  the  other  Parts  of  the  Tree  are.  If  after  Harveft,  and  any  Time 
in  Winter,  you  view  thefe  Bearers  in  the  Microfcope,  their  Cavities  will  be 
found  to  be.  full  of  Eggs,  of  an  oblong  Figure,  and  citron  Colour,  efpe- 
cially  in  thofe  Years  wherein  the  Caterpillars  *  have  been  numerous.  Out 
of  thefe  they  are  hatched  in  the  Spring.  The  Seafons  which  ufually  de- 
ftroy  them,  are  fuch  as  come  in  with  early  Heats,  before  the  coming  out 
of  the  Buds  and  BlofToms,  and  on  which  a  nipping  frofty  Air  enfues 
which  foon  kills  them.  ’ 

S  E  C  T.  IX. 

Of  Oak  Cones. 

*  I" "'HE SE  Cones  are  to  Appearance,  perfedtly  like  Gems,  only  bigger, 
■**  being  nothing  elfe  than  thefe  increafed  in  Bignefs,  inftead  of  Length, 
The  Caufe  of  this  Obftrudtion  in  the  Vegetation  is  this,  into  the  very  Heart 
of  the  young  tender  Gem  or  Bud,  (which  begins  to  be  turgid  in  June* 
and  to  fhoot  forwards  .towards  the  latter  End  of  that  Month,  and  the  Be- 
:  ginning  of  the  next)  into  this  Bud  the  parent  Infedt  thrufts  one  or  more  Eggs, 
and  perhaps  not  without  fome  venomous  f  Ichon  therewith  ;  this  Egg  foon 
■j  becomes  a  Maggot,  and  eats  itfelf  a  little  Cell  in  the  very  Heart  or  Pith 
i  of  the  Gem,  which  is  the  Rudiment  of  the  Branch  together  with  its 
Leaves  and  Fruit.  The  Branch  being  thus  deftroyed,  or  at  lead;  its  Vege¬ 
tation  obftrudted,  the  Sap  that  was  to  nourifh  it  is  diverted  to  the  remain- 
|J  ing  Parts  of  the  Bud,  which  are  only  the  fcaly  Integuments,  by  this  Means 
j  growing  large  and  flourifhing,  becomes  a  Covering  to  the  Infedt  Cafe,  as 
before  they  were  to  the  tender  Branch  and  its  Appendage. 

The  Cafe  lying  within  this  Cone,  is  at  firft  but  fmall,  as  the  Maggot 
included  in  it  is,  but  by  Degrees,  as  the  Maggot  increafeth,  it  alfo  grows 
bigger,  to  the  Size  of  a  fmall  Pea,  long  and  round,  in  the  Shape  of  a 
long  Acorn. 

The  Infedt  produced  from  thefe  Cones,  hath  four  membraneous  Win^s, 
reaching  a  little  beyond  the  Belly,  articulated  Horns,  large  Thorax,  Belly 
port  and  conical.  Legs  partly  whitifh,  partly  black,  of  a  beautiful  fhining 
sgreen,  in  fome  tending  to  a  dark  Copper  Colour. 

The  Aleppo  Gallsr  wherewith  we  make  Ink,  are  no  other  than  Cafes  in 
(fwhich  Infedts  breed,  which  when  they  come  to  Maturity,  gnaw  their  Way 
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out  of  them,  which  occafions  thofe  little  Holes  obfervable  in  them  ;  See 
rhilof.  Tranf.  No.  245. 

Of  this  Sort  alfo  are  the  little  fmooth  Cafes,  about  the  Size  of  lar<re- 
Pepper  Corns,  which  grow  clofe  to  the  Ribs,  under  oaken  Leaves,  at  firft: 

°l  3  cb  TnS  red’  a'terwar^s  growing  brown,  hollow  within,  but  an  hard 
thin  Shell  without,  in  which  commonly  lies  a  rough  white  Ma'wot,  after¬ 
wards  transformed  into  a  black  Ichneumon  Fly ,  that  eats  a  little  Hole  in  the 
Side  of  the  Gall,  and  fo  gets  out. 

Some  of  thefe  Balls  are  tender,  as  thofe  of  a  yellowilh  green  Colour 
with  areddifh  Cad,  about  the  Size  of  a  (mail  Mufket  Bullet,  growing  clofe 
to  the  Ribs,  under  Oaken  Leaves,  their  Skin  fmooth  with  frequent  RiAn^s 
therein,  inwardly  they  are  very  foft  and  fpongy  5  and  in  the  very  Centerls 

TL-af%Wnh  a  whltC  Ma§got  therein,  which  becomes  an  Ichneumon  Fly  * 

I  his  Gall  is  remarkable  for  the  Fly  lying  therein  all  the  Winter  in  its  in¬ 
fantile  State,  and  comes  not  to  its  Maturity  till  the  following  Spring.  In 
Autumn  and  Winter  thole  Balls  fall  down  with  their  Leaves  to  the 
Ground,  in  which  the  inclofed  Infeft  is  fenced  againff  the  Winter  Frofts, 
partly  by  other  Leaves  falling  pretty  thick  upon  them,  and  efpecially  by 
parenchymous  fpongy  Walls,  afforded  by  the  Galls  themfelves. 

Brom  the  large  Oak  Balls,  called  Oak  Apples ,  which  grow  in  the  Place 
Buds,  out  of  thefe  Galls,  come  another  Species  of  Black  Flies. 

1  he  gouty  Excrefcencies  in  the  Body,  and  Branches  of  the  Black-berry 
Bum,  produce  a  fmall  fhining  black  Ichneumon  Fly ,  about  a  Tenth  of  an 

Inch  long  with  red  jointed  Horns,  four  Wings,  red  Legs,  and  a  fliort 
Belly.  1  hey  hop  like  Fleas. 

All  thefe  Infers  afford  an  entertaining  and  agreeable  Variety  when 
viewed  through  a  Microfcope . 


Sect.  X. 

Of  an  Infect  found  upon  the  Leaves  of  Spices  and' 

in  Woods  of  fever al  Kinds. 

MR.  Leeuwenhoek  difcover  d  upon  the  Leaves  of  fome  white  Nut-  j 
megs,  an  Animalcule  or  minute  Worm,  which  appeared  to  the  na¬ 
ked  Lye  of  the  Size  of  Pig.  108.  but  is  reprefented  in  Fig.  109.  as  it  ap-J 
Bear  t  wicn  Placed  before  the  Microfcope.  Its  Body  was  jointed  in  fe- • 
veral  I  laces,  and  thickly  fet  with  Hairs ;  it  had  fix  fhort  Feet,  which  end 
with  a  Aiming  Nail,  toothed  like  a  Saw,  as  at  A,  B,  C,  D,  the  hinder- 
1  art  of  its  Body  was  very  full  of  Blood  Veffels,  as  appears  at  E,  F,  G,  H« , 
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At  IK  are  two  fhining  Horns  jointed  and  befet  with  Hairs.  At  L  are 
reprefented  its  Forceps,  with  which  the  Worm  eats  its  Way  into  Leaves 
Or  Wood,  &c.  MN  fhew  the  two  leffer  Horns  which  adorn  the  Head 
of  the  Worm.  This  Worm  after  fome  little  Time  was  changed  into  a  fly¬ 
ing  Infedt,  as  exhibited  in  Fig.  no.  whereof  LM,  BN  are  its  two  Horns, 
which  confided  of  divers  Joints  and  Hairs,  BL  its  Eyes  furnifhed  with  a 
Number  of  little  Lenfes,  as  the  Eye  of  the  Drone  Fly  before  defcribed. 
It  had  alfo  fix  Feet  armed  with  Talons  y  as  before  fliewn  :  Thefe  Legs  had 
feveral  Joints,  and  were  cover’d  with  Bridles  or  Thorns,  two  of  thefe 
Feet  and  Nails  are  fhewn  by  the  Letters  CO,  DP.  D  E,  and  K  I  repre¬ 
sents  the  two  Cafes  or  Shields  under  which  the  Wings  are  folded.  Thefe 
Cafes  are  mod  curioudy  adorned  with  AraitRows  of  Rings  throughout  their 
whole  Length.  The  hinder  Part  of  its  Body  is  jointed  as  it  were  with  hol¬ 
low  Notches,  much  after  the  fame  Manner  as  the  Worm  from  which  it  was 
produc’d.  If  the  Wing  be  confidered,  it  will  be  found  to  confid  of  feveral 
fmall  Veffels  or  Nerves  that  aflift  in  the  Expanfon  thereof.  The  exquifite 
Neatnefs  with  which  this  minute  Wing  was  folded  under  the  Shields,  is 
furprizingly  beautiful,  as  appears  between  G  H,  with  what  wonderful  Nerves 
mud  thefe  minute  Wings  be  Arengthned,  that  can  enable  this  Infed  fa 
readily  to  fold  up  the  Extremity  of  this  filmy  Membrane  in  fo  neat  a  Man¬ 
ner,  and  to  expand  it  again,  as  it  were  indantaneoudy,  whenever  it  is  in¬ 
clined  to  fly  ?  That  the  curious  Folding  of  thefe  fort  of  Wings  might  be 
comprehended,  Mr.  Leeuwenhoek  took  off  one  of  the  fhelly  Cafes  and  placed 
the  Wing  before  the  Microfcope,  which  appeared  as  in  Fig.  hi.  QST 
V  WX  Y  reprefent  the  Wing  as  it  lay  cover’d  under  its  Shield.  It  was 
broaded  about  V  *,  the  fecond  Wing,  which  I  fuppofe  to  be  its  Ballance  or 
Poize,  is  fhewn  at  S  T.  The  Extremity  W  X  Y,  fliews  thofe  neat  Fold¬ 
ings  before  fpoken  of,  which,  together  with  the  Strength  of  the  Nerves,  dis¬ 
cover  the  Almighty’s  Wifdom  in  their  Contrivance. 

I  have  found  of  thefe  In  fed  Flies  in  Summer-time  flying  about  my 
W orkvfhop,  and  have  obferved  them  to  anfwer  all  the  above  Defcription. 
They  are  fo  fmall,  that  I  have  applied  them  to  the  Microfcope  in  the  Ivory 
Sliders,  but  they  are  better  feen  when  applied  in  the  Nippers  V,  of  Fig.  2. 

There  is  likewife  a  fmall  Scarab  in  the  very  Tips  of  Elm-Leaves.  *  In  the 
Summer  many  of  thefe  Leaves  may  be  obferved  to  be  dry  and  withered, 
and  alfo  turgid,  in  which  lies  a  dirty,  whitifh,  rough  Maggot,  from  which 
proceeds  a  Beetle  of  the  fmalled  Kind,  of  a  Weefel-Colour  ;  it  leaps  like  a 
Crajhopper ,  although  its  Legs  are  but  fhort,  black  Eyes,  Vaginae  thin, 
and  prettily  furrow’d,  with  feveral  Cavities,  fmall  dubtd  Antennse,  and  a 
long  Probofcis. 
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The  fame,  or  one  much  like  this  is  found  on  the  Tips  of  Oak  and  Holly 

Leaves. 

The  IIorfe-Fly  is  alfo  a  curious  Objed,  its  Eye  is  in  the  Form  of  other 
Flies,  but  is  as  it  were  indented  ail  over  with  a  pure  emerald  Green,  its 
Body  like  Silver  in  Fro  ft- Work  *,  fringed  all  over  with  white  Silk.  If  the 
Head  of  this  Fly  be  cut  off  juft  at  the  fetting  on  of  the  Neck,  a  pulling 
Particle  may  be  feen  beating  through  the  Skin  for  half  an  Hour  together. 

The  Trunk  or  Probofcis  of  a  Butterfly ,  which  lies  wound  up  like  an  Helix 
or  fpi  ral  Spring,  gradually  growing  lender  as  at  Fig.  1 13,  fupplies  the 
Office  both  of  Mouth  and  Tongue,  it  may  with  a  Pin  be  eafily  drawn  out 
to  its  full  Length,  if  it  be  cut  oft'  and  laid  upon  the  Objed  carrying  Glais 
R,  of  Fig.  2.  and  fo  applied  to  the  Microfcope  you  will  fee  it  wind  and 
coil  f  itfelf  up,  and  then  to  open  itfelf  again  for  a  long  Time  together.  Na¬ 
ture  having  made  it  of  a  fufficient  Length,  that  when  extended  it  may  reach 
into  the  Hollows  of  Flowers,  and  from  thence  extrad  their  Dews  and 
Juices.  It  con  lifts  of  two  Tubes  near  its  Extremity,  as  reprefented  at  A  C, 
pier.  1 1?,  the  Cavities  of  which  unite  atD,  and  from  thence  to  the  Throat 
cf  the  Butterfly  form  but  one  Channel  ||.  Thefe  tubular  Extremities  are  un¬ 
folded  in  the  Manner  expreffed  at  BT  N,  Fig.  114.  in  order  to  extrad  the 
Dews,  &c.  from  Flowers  •,  after  which  it  is  immediately  drawn  back  and 
coil’d  up  into  an  Helix.  MM,  Fig.  115.  reprefents  one  of  the  extreme 
Parts  viewed  with  a  greater  Magnifier,  and  delineated  exadly  in  the 
Manner  as  it  is  applied  to  Leaves  and  Flowers.  Whence  it  appears,  that  it 
is  not  the  extreme  End  of  the  Probofcis,  which  extrads  the  Dews  and 
Juices  •,  but  feveral  Nipples  D E F,  that  are  applied  to  the  Leaf  AC,  at 
the  Points  i  i  i. 

In  all  Grajhoppers  there  is  a  green  Film  or  Plate  (like  a  Croflet)  which 
covers  the  Neck  and  Shoulders  ^  if  you  raife  it  up  with  a  Pin  you  may  fee 
their  Heart  beat  §  for  a  long  Time  together.  The  Grajhopper  is  belt  held 
between  the  Nippers  V,  and  fo  applied  to  the  Magnifier. 

There  is  a  pretty  Objed,  which  is  a  white  oblong  Infed  that  flicks  to 
the  Back-fide  of  Rofle-tree  Leaves  **  in  Augufl,  of  a  perfed  white,  it  changes 
into  a  fmall  yellow  Locuft,  with  two  white  Wings  longer  than  its  Body,  and 
two  Pointers  in  the  Snout  like  a  Pair  of  clofed  Compaffes,  and  may  be 
plainly  feen  when  the  Fly  is  laid  upon  its  Back. 

Upon  the  Backfide  of  the  Leaves  of  Goofleberries ,  Sweet  Briar ,  and 
golden  Moufe-ear  in  Hpril  and  the  Beginning  of  May^  is  a  greenifh  Grajhop¬ 
per  or  Locuft  ft-f ,  which  is  a  pleafant  Objed  ^  when  placed  before  the  Microfl- 
cope  it  hath  two  Horns  and  four  Legs,  and  two  curious  black  Eyes. 


*  Power's  Micro.  Obf.  p.  7.  f  Ibid.  p.  8.  |]  Microgra.  de  Bonan.  Pars  2.  p.  48. 

er  s  Micro.  p,  24.  **  Ibid,  p ,  27.  fif  Ibid.  p.  2 6. 
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Of  Flies.  7T 

On  Sycamore  Leaves  there  is  a  yellow  Infedl  *,  which  at  firft  hath  no 
Wings,  but  fix  Legs  and  two  Horns  which  are  flit ;  it  runs  nimbly,  the 
Eyes  are  globular  and  red,  pearled  and  prominent ;  near  the  Shoulders  are 
two  Stumps,  whence  two  long  Wings  come  forth,  when  it  changes  into 
a  Fly  or  Loculi,  it  confills  of  annulary  Circles,  and  is  hairy  towards  the 
Tail. 

There  is  to  be  found  a  fmall  long  black  Infe6I,  creeping  and  leaping 
among!!  Pinks ,  G illy -Flowers  Rofe-leaves ,  &c.  with  a  Wafpdike  Body , 
with  fix  or  feven  annulary  Divifions  *,  two  curious  Horns  arifing  from  a 
black  knobbed  Root,  two  fine  long  yellow  W ings,  black  Eyes,  and  fix 
black  Legs,  they  are  kill’d  with  the  lead  Touch  imaginable^,  their  Size  is 
lefs  than  that  of  a  Loufe  :  *  They  may  be  taken  up  with  the  Point  of  a 
Pin  dipped  in  Spittle,  and  by  that  Means  placed,  or  as  it  were  glewed  to 
a  very  fmall  Bit  of  Card,  which  may  be  applied  to  the  Microfcope  in  the 
Nippers  of  Fig.  2.  And  ftronger  Infebls  may  be  (luck  to  a  larger  Piece  or 
Card  with  a  Touch  of  Turpentine,  and  applied  to  the  Magnifier  in  the 
Nippers  as  before. 

On  the  Froth ,  which  hangs  on  the  Leaves  of  Lavender ,  Horfe-mint , 
Rofemary\  &c.  ||  (by  fome  called  Cuckow-fpit )  is  always  found  a  little  Infedl 
of  a  golden  Colour  ;  it  hath  fix  Legs,  with  two  black  Claws  at  the  End  of 
each,  which  it  can  open  and  fhut  at  Pleafure  ;  its  Eyes  are  pearled  and  of 
a  dufky  Red,  a  long  reddifh  Probofcis  is  fituated  between  its  fore  Legs  ;  its 
Tail  had  feveral  annular  Divifions  that  ended  in  a  Stump,  which  it  could 
at  Pleafure  thru!!  out  or  draw  back,  it  fir!!  creeps,  then  leaps,  and  at  lad 

fil<The  Cow-lady ,  Lady-bird, ,  or  J potted  Scarabee ,  is  a  very  nimble  Animal ; 
cut  off  its  Head,  and  ereft  it  perpendicularly  upon  the  Neck  (which  may 
be  fattened  to  a  Bit  of  foft  Wax  firft  ftuck  upon  the  Point,  or  by  a  Drop 
of  Gum-Water  upon  a  Piece  of  Card,  which  may  be  held  in  the  Nippers, 
and  fo  applied  to  the  Microfcope)  and  you’ll  fee  two  fmall  black  Eyes  let 
upon  three  white  Plates  like  polifhed  Ivory,  two  fmall  ones  on  one  Side, 
and  a  large  one  on  the  other  *,  pull  off  both  the  cruftaceous  apd  filmy 
Wings,  which  are  a  Fence  to  a  thin  tender  black  Skin,  under  which  the 
Pulfation  of  the  Heart  §  may  be  feen  to  beat  vigoroufty  for  12  or  14  Hours, 

after  the  Head  and  Neck  are  feparated. 

There  is  a  Fly  with  grey  and  black  Streaks  on  the  Shoulders  and  chequer  d 
on  the  cIail  with  the  fame  Colours  *,  upon  opening  the  Female  of  this  Fly, 
which  may  be  diftinguifhed  by  a  Rednefs  on  the  Extremity  of  the  1  ail, 
you  will  find  two  Bags  of  live  white  Worms  *'*,  long  and  round  in  Shape, 
with  black  Heads,  moving  both  on  the  Hand  and  in  the  unopened  Vehicles 


* 


Power's  Mi.  Ob.  p. 

f.  No.  72, 


32a 


||  Ibid,  p.  28.  .  §  Ibid.  p.  30. 


L  2 


[■  Ibid,  /.  3  T . 


*  *  Phi . 
back- 


7  6  Of  Flies. 

backwards  and  forwards,  being  difpofed  in  Cells  according  to  the  Length 
of  the  Animal’s  Body. 


Sect.  XI. 

Of  the  Cochineal  Fly. 

*  T  HE  Microfcope  hath  difcovered  to  us  that  Cochineal ,  fo  valuable  for 
its  Ufe  in  dying  Crimfon ,  Scarlet ,  and  Purple ,  is  an  Infect  bred 
upon  the  Plant  called  prickly  Pear ,  or  Indian  Fig  ;  and  upon  the  Leaves  or 
T  wigs  thereof  are  fmall  Knobs  or  Protuberances ,  which  produce  little  Worms 
that  m  Time  become  Flies,  refembling  Cow  ladies,  or  Lady -birds ;  which, 
when  arrived  at  their  full  Growth,  are  taken  by  the  Inhabitants  (of  the  Hands 
of  Cuba,  Hifpaniol'a  and  Jamaica ,  from  whence  it  moft  commonly  comes) 
and  expofed  to  the  Heat  of  the  Sun  to  dry,  and  rubbed  between  the  Hands 
till  their  Wings,  Legs,  £sfc.  fall  off.  Upon  {feeping  fome  of  the  Grains 
of  Cochineal  24  Hours  in  Water,  a  Trunk  with  Scales  and  Legs  will  ap¬ 
pear;  and  if  their  Bodies  be  opened,  many  Eggs  of  different  Sizes  may  be 
alfo  found. 

Fig.  116.  reprefents  a  Grain  of  Cochineal ;  Fig.  117.  another  Grain,  as 
it  appear’d  through  a  Microfcope,  in  which  at  the  extreme  Parts  C  and 
E  F,  an  Orifice  appears,  from  whence  the  String  was  broken  off,  whereby 
both  Parts  of  the  Body  were  joined  together.  The  concave  Arches  D  G, 
£s?c.  are  not  natural,  but  .adventitious  to  the  fame  Grain,  proceeding  only 
from  the  drying  or  fhrinking  up  of  the  great  Number  of  Eggs  that  lie 
within  the  Animalculum  ;  for  if  the  fame  Grain  was  well  foaked  in  Water, 
the  concave  Parts  would  become  convex.  Fig.  118.  fhews  an  Egg  with  its 
Membrane,  as  it  was  taken  out  of  a  Grain  of  Cochineal  fteeped  in  Rain- 
Water  for  about  24  Hours ;  in  which  might  be  feen  the  young  one,  and 
its  Shell  furrounding  it.  L  M  N,  Fig.  119.  reprefents  one  of  thefe  unborn 
Animalcula.  Fig.  120,  fhews  the  Body  of  another  Animalcum  which  was 
taken  out  of  the  Egg-fhell,  in  which  not  only  the  Body  was  diftinbfly  feen, 
but  alfo  the  Parts  thereof  divided  into  feveral  Circles,  and  likewife  the  two 
Horns  with  the  Joints  wherewith  Nature  hath  provided  all  thofe  unborn  Ani¬ 
malcula,  were  plainly  vifible  when  placed  before  the  Microfcope.  B  H, 
D  I,  and  D  K,  fhew  its  four  Legs,  the  other  two  being  hid  from  the 
Sight.  F  G  reprefent  the  Horns,  at  the  Extremity  of  each  of  which  are 
three  fmall  Hairs. 
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Sect.  XII. 

Of  the  Death-watch. 

*  HERE  are  two  kind  of  Infeds  which  make  a  regular  clicking  Noife 
like  the  Beats  of  a  Pocket  Watch  *,  one  of  them  called  by  Swammer¬ 
dam,  Scarabeus  Sonic epbalus,  and  the  other  called  by  Mr.  Durham ,  Pediculus 
\  Pulfatorius . 

The  firft  of  them  is  a  fmall  Beetle ,  about  of  an  Inch  in  Length,  *  of  a 
dark  brown  Colour,  with  Spots  fomewhat  lighter  irregularly  placed.  It  is 
rep  relented  of  its  natural  Size  at  Fig.  121.  Under  its  Vaginae  are  pellucid 
Wings,  tne  Flead  large,  by  reafon  of  a  Cap  or  Helmet  which  covered  it, 
:  only  a  little  turned  up  at  the  Ears ;  under  this  appear’d  its  Head,  which 
8  was  flat  and  thin,  the  Eyes  forward,  the  Lips  hard  and  fhining,  the  Bars 
:  of  the  Helmet  greyifh  ;  two  Antennas  proceeded  from  under  the  Eyes, 
the  Head  all  hairy,  and  Face  thick  of  curled  Hair  ;  on  the  Belly  was  a 
little  Hair,  but  thinly  fet ;  its  Eyes  like  thofe  of  a  Fly.  Fig.  122.  is  a 
Micro fcopick  Pidure  of  it  5  between  the  Eyes  the  Face  rifes  in  a  little  Ridge, 
which  is  tne  Nofe  ;  and  juft  below  it  the  Noftrils  are  covered  with  ftrait 
pendulous  Hair,  the  Lip-fhades  fhew  the  more  deprefted  Places ;  under  this 
Lip  are  four  vifible  Forceps,  two  on  each  Side  to  lay  hold  on  its  Food* 
They  make  a  Noife  juft  like  the  Beats  of  a  Pocket- Watch.  Mr.  Derham  has 
often  cau led  one  of  them  to  beat  when  he  pleafed  by  imitating  its  Beating, 
:  and  this  he  kept  in  a  little  Box  about  three  Weeks  ;  and  imagines,  that 
i:  thefe  Pulfations  is  the  Way  thefe  Infeds  woo  each  other,  and  invite  to 

.  Copulation  ;  and  that  it  always  draws  back  its  Mouth,  and  beats  with  its 
|  Forehead  -J-. 

The  other  Death  Watch  is  an  Infed  different  from  the  foregoing,  that 
beats  only  about  feven  or  eight  Strokes  at  a  Time,  whereas  the  former  will 
j  beat  home  Hours  together  without  Intermiftion,  and  its  Strokes  flower, 
l  and  like  tne  beats  of  a  Watch.  It  is  a  fmall  greyifh  Animal,  much  re- 
1  fembling  a  Loufe;  for  which  Reafon  it  is  called  Pediculus  Pulfatorius.  It 
■  ^  very  nimble,  but  extremely  fhy  when  difturbed  ;  it  will  beat  freely 
:  enough  before  you,  and  alfo  anfwer  you  when  you  beat,  if  you  can  view  it 
without  giving  it  any  Difturbance,  or  fhaking  the  Place  whereon  it  lies.  It 
is  not  certain  whether  they  beat  on  any  other  Thing  but  Paper,  their  Noife 
:  being  heard  only  in  or  near  it. 

Fig.  123.  repiefents  the  fecond  Sort  of  Death  Watch  ||,  as  it  appears  to  the 
|  naked  Eye.  Fig.  124.  fhews  it  a  little  magnified  ;  its  Shape  and  Colour 
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is  not  much  unlike  aLoufe  •,  it  is  common  in  moft  Houfes  in  the  warm 
Months,  but  in  the  cold  Seafon  of  the  Year  it  hides  itfelf  in  dry  obfcure 
Places,  and  is  feldom  feen  *,  fome  Time  after  Copulation,  they  lay  their 
E^ts  in  dry  dully  Places ;  they  are  much  more  minute  than  the  Nits  of 
Lice,  of  a  whitifh  Colour,  and  are  hatched  by  the  Warmth  of  the  ap¬ 
proaching  Spring,  which  to  them  is  all  the  fame  as  an  Incubation  :  The  In- 
ledl  is  fully  hatched,  and  can  creep  about  at  the  Beginning  of  March ,  or 
fooner  if  the  Weather  be  warm  *,  at  their  firfl  quitting  the  Egg-Shell,  they 
are  fo  exceeding  fmall,  as  fcarce  to  be  difcern’d,  without  the  Affiftance  of 
a  convex  Glafs:  In  this  State  Mr.  Derham  could  find  no  other  Difference 
between  them  and  Mites  in  Cheefe,  when  viewed  with  a  Microfcope  that: 
magnified  much,  but  only  that  Mites  had  more  Briflles  about  the  Breech : 

In  this  Shape  they  continue  fix  Weeks  or  two  Months,  feeding  on  divers 
Things  they  can  meet  with*,  after  which  they  gradually  increafe  towards 
their  more  perfed  State,  when  they  become  like  the  old  ones. 

Mr.  Derham  has  plainly  fhewn,  that  their  ticking  Noife  is  a  wooing  Ad, 
and  that  it  is  commonly  about  July ;  *  he  never  found  them  in  Coitu ,  till 
about  a  Week  or  a  Fortnight  after  their  ticking ;  tho5  it  is  probable  they 
copulate  at  that  very  Time.  Fie  has  feen  the  old  Death  Watches  feed  up¬ 
on  dead  Infeds,  as  the  young  ones  do,  and  alfo  upon  Bifkets,  Tallow, 
&c.  nay  Dull  itfelf,  and  hath  obferved  them  thro’  a  Microfcope  to  fe* 
led  fome  Grains  thereof,  and  rejed  others. 

CHAP.  XVIII. 

Of  a  Gnat. 

\ 

Sect.  L 

THE  firft  obfervable  in  the  Generation  of  this  Infed,  is  its  vaft 
Spawn,  fome  of  them  being  ii  Inches  long,  and  4  of  an  Inch  broad* 
floating  in  the  Water,  but  being  made  fafl  to  fomething  to  prevent  its  be¬ 
ing  wafhed  away*,  in  this  tranfparent  Spawn  the  Eggs  are  neatly  depofited, 
in  fome  a  fingle,  in  others  a  double  fpiral  Line  -f,  running  from  End  to 
End,  as  in  Fig.  125,  and  126.  and  in  fome  tranfverfly,  as  in  Fig.  127. 

When  the  Eggs  are  bv  the  Heat  of  the  Sun,  and  Warmth  of  the  Seafon, 
hatched  into  fmall  Maggots,  thefe  Maggots  defcend  to  the  Bottom  *,  and 
by  Means  of  fome  of  the  gelatine  Matter  of  the  Spawn,  which  they  take 
along  with  them,  they  flick  to  Stones,  and  other  Bodies  at  the  Bottom, 
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and  there  make  themfelves  little  Cafes  or  Cells,  which  they  creep  into, 
a„d  out  of  at  Pleafure,  till  they  arrive  at  a  more  mature  Nymph  State,  and 
can  fwim  about  here  and  there  in  Quell  of  Food;  at  which  Time  they  are 
aKind  of  red  Worms  about  half  an  Inch  long,  but  of  the  Shape  of  Fig.  128. 

Ic  has  a  very  large  Head,  in  Proportion  to  its  Body,  which  is  all  cover¬ 
ed  with  a  Shell ;  feveral  Tufts  of  Hair  on  feveral  Parts,  two  Horns,  a 
laro-e  Mouth  &c.  The  Form  of  the  whole  Creature  will  be  better  perceiv’d 
by&a  Defcription  of  Fig.  128.  the  hinder  Part  or  Belly  confifts  of  eight  fe¬ 
veral  Joints  From  the  Midft  of  each  of  which,  on  either  Side,  iffue  out 
three  ‘or  four  fmall  Briftles.  The  Tail  was  divided  into  two  Parts,  very 
different  in  Make  •,  one  of  them  A,  had  feveral  Tufts  of  Hair  or  Briftles, 
with  which  it  could  fleer  itfelf  as  it  pleafed,  and  was  enabled  to  fwim  about 
by  Curvations  and  flapping  its  Body  fideways,  this  Way  and  that,  and 
Peep  itfelf  near  the  Surface  of  the  Water  :  The  other  Part  B  appeared  to 
■  be  the  ninth  Divifion  of  its  Body,  and  on  each  Side  had  many  Angle 
Hairs.  From  the  Part  C  to  the  Head,  appeared  a  darkifh  colour’d  Gut, 
through  which  the  oeriftalftick  Motion  was  very  diicernable.  The  Cheft  D  E 
!  of  thi°  Creature,  was  thick  and  fhort,  and  fo  tranfparent,  that  its  white 
i  Heart  Could  be  feen  to  beat:  Its  Cheft  was  ftuck  with  feveral  Tufts  or 
Briftles,  and  the  Head  was  alfo  adorn’d  with  the  fame,  it  had  two  black 

Eves,  and  two  fmall  Horns  F  G.  .  .  r 

B  th  the  Motion  and  Reft  of  this  Creature  are  furprizing  and  pleafant. 

The  Tail  feems  much  lighter  than  the  reft  of  its  Body  ;  and  being  a  little 
lighter  than  the  Water  in  which  it  floats,  buoys  it  up  to  the  Top  thereof, 
where  it  hangs  fufpended  with  its  Head  downwards  ;  they  lift  their  Heads 
fometimes  inm  theAir,  at  other  times  plunge  them  into  the  Water,  their 

Tails  all  the  while  Aiding  along  its  Surface. 

After  having  lived  in  this  Manner  the  Time  which  Providence  has  allot- 

1  tecj  them,  a  ftranger  Change  fucceeds ;  they  appear  in  Form  of  Fig.  129. 

I  and  then  they  caft  off  their  whole  Skin,  Eyes,  Horns,  and  rails ;  and  iffue 
,  forth  as  Infers  of  a  quite  different  Element  :  The  moft  beautiful  and  ele- 
:  eant  Plumage  adorns  their  Heads ;  their  Limbs  are  of  the  fineft  Texture  ; 

their  Win^s  are  curioufly  fringed  and  ornamented ;  their  whole  Bodies  are 
:  inverted  wtth  Scales  and  Hair  ;  and  they  are  actuated  by  a  furprizing  Agi- 
•  litv  •  in  fhort,  they  become  Gnats,  and  fpring  into  the  Air ;  and  what  is 
|  moft  amazing,  a  Creature,  that  but  a  Minute  fince  was  an  Inhabitant  of  the 
|  Water,  would  now  be  drown’d  if  it  were  plung’d  therein.  _ 

It  is  very  probable,  that  many  Sorts  of  the  Animalcules  in  Fluids  un- 

•,)  dergo  fome  fuch  like  Change. 

'/ 
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Sect.  II. 

Of  the  Tufted ’  BruJJj-horri d3  or  Male  Gnat. 

|  TS  furprizing  and  particular  Beauties  are  only  to  be  difcover’d  by  the 
J.  Microscope  ;  and  is  exa&ly  of  the  Shape  of  one  of  thofe  which  Mr. 
Hook  obferved  to  be  generated  out  of  one  of  the  little  watery  Infers  juft 
defcribed. 

Nature  has  adorned  it  in  a  moft  furprizing  Manner :  Its  Head  A  is 
exceeding  ffnall  in  Proportion  to  its  Body,  which  confifts  of  two  Clufters  of 
pearled  Eyes,  Fig.  130.  curioufly  ranged  like  thofe  of  other  Flies  ;  between 
which,  upon  two  blackifh  Balls,  are  placed  two  long  jointed  Horns  D,  ta¬ 
pering  towards  the  Top  ;  from  whence  iffued  out  in  a  circular  Manner, 
Multitudes  of  fmall  ftiff  Hairs  from  its  feveral  Joints,  exadly  refembling 
the  Sproutings  of  the  Herb  Horfe-Tail.  There  are  alfo  two  other  jointed 
and  briftled  Horns  or  Feelers  D.  And  aProbofcis  F,  underneath  which  is 
the  Sucker  or  Sting,  which  in  fome  Gnats  is  very  long.  This  fmall  Head, 
with  its  Appurtenances,  is  joined  by  a  fhort  Neck  to  the  'Thorax  G* 
which  is  large,  and  as  it  were  cafed  with  a  black  Shell ;  out  of  its  under 
Part  proceeded  fix  long  flender  Fegs  H  H,  £*.  much  like  thofe  of  other 
Flies,  but  longer  and  flenderer,  which  are  not  expreffed  in  che  Figure, 
becaufe  of  their  great  Length.  From  the  upper  Part  proceeds  twolon^ 
flender  tranfparent  Wings,  flraped  fomewhat  like  thofe  of  a  Fly  ;  under” 
neath  which,  as  is  obfervable  in  many  Sorts  of  Flies,  are  placed  two  fmall 
Bodies,  which  ate  its  Ballances  or  Poifes,  Its  Belly  large,  and  extended 
into  nine  Partitions,  each  being  armed  with  Rings  of  Shells ;  fix  of  which 
were  fo  tranfparent,  that  the  periftaltick  Motion  was  plainly  vifible.  A 
fmall  clear  white  Part  at  I,  feem’d  to  beat  like  the  Heart  of  a  larger  Ani- 
mal ;  the  three  laft  Divifions  of  the  Tail  were  cover’d  withopake  Shells. 

Sect.  III. 

Of  the  great  belly  d  or  Fe?nale  Gnat. 

ALthough  this  Gnat ,  as  reprefented  in  Fig.  13  1.  differs  from  the  for¬ 
mer  in  Shape,  yet  this  Sort  alfo  has  been  found  to  be  generated  out 
of  the  Water  Infeft  before  defcribed  :  Its  Wings  were  larger  than  thofe  of 
the  other  •,  its  Belly  bigger  and  fhorter  ;  its  Thorax  not  much  unlike  that 
of  the  other,  having  a  ftrong  rigid  back  Piece  and  Bread  Plate  ;  its  Head 
larger  and  neater  fbaped  ;  the  Horns,  that  grew  out  of  thofe  two  little 

Balls, 
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Balls  which  were  between  its  Eyes,  was  of  a  different  Shape  from  the 
Tufts  of  the  other  Gnat ;  thefe  having  but  a  few  Knots  or  Joints  and  a 
ifew  fhort  Briftles  ;  the  foremoft  Horns  or  Feelers  like  thofe  of  the  former. 

In  different  Species  of  Gnats  their  Wings  are  alfo  different ;  fome  hav¬ 
ing  a  Border  of  long  Feathers,  others  of  fhort  ones,  and  others  none  at  all : 
IThe  Rib-work  of  the  Wings  is  feathered  in  fome  and  fcaled  in  others,  and 
in  fome  befet  with  Prickles. 

Mr.  Hook  fuffered  one  of  thefe  Gnats  to  pierce  the  Skin  of  his  Hand,  and 
Ithence  to  draw  out  its  Fill  of  Blood,  which  made  it  appear  very  red  and 
stranfparent,  and  this  without  any  further  Pain,  than  whilft  the  Sting  was 
[entering  •,  a  good  Argument  that  thefe  Creatures  do  not  wound  the  Skin  out 
of  Revenge,  but  for  mere  Neceflity  tQ  fatisfy  their  Hunger. 

This  Piercer,  Sting  or  Sucker,  as  reprefented  by  F  G  H  I,  Fig.  132.  is 
)a  Cafe  cover’d  with  long  Scales  and  Hairs  *,  it  lies  concealed  under  the 
iGnat’s  Throat,  when  not  made  ufe  of  •,  but  when  it  is,  the  Side  G  H  opens^ 

•  and  four  Darts  are  thruft  out  therefrom  occafionally ;  one  whereof  H  K 
:  (minute  as  it  is)  ferves  for  a  Cafe  to  the  other  three  *,  the  Sides  of  which 
r towards  the  Point  K  are  barbed  or  indented.  FI  fhew  that  Part  of  the 
iSting  where  it  was  cut  off  from  the  Gnat’s  Throat. 

Pig,  133.  reprefents  Part  of  the  fecond  Sheath,  whofe  Sides  near  the 
)Top  are  barbed,  but  not  here  exp  re  fled.  This  alfo  opens  Side-ways  for  a 

iPaflage  to  the  three  included  Stings. 

Fig.  134,  fhews  all  the  Parts  of  the  Stings  wherein  two  of  the  interior 
tones  might  be  feen  barbed  and  indented  towards  the  Point ;  their  Finenefs 
is  almoft  inexpreffible,  they  have  three  Sides,  as  reprefented  in  Fig.  135, 
whofe  Edges  feemed  to  join  alternately  (which  when  fo  united  refemble  a 
three  edged  Sword,  or  Dagger.)  Fig.  136,  fhews  another  Part  of  one  of 
thofe  interior  Stings,  which  is  remarkably  fmall  and  fome  what  curved.  Its 
:  Top  on  the  plain  Side  is  fhewn  at  Fig.  137.  which  Top  is  reprefented  in 
another  Pofition,  Fig.  138.  A.  and  in  the  Pofition  of  B  its  Hooks  might 
.be  feen.  When  thefe  Darts  are  thruft  into  the  Flefh  of  Animals  either  fuc- 
itccflively  or  in  Conjunction,  the  Blood  and  Humours  of  the  adjacent  Part.3 
if rhuft  flow  to,  and  caufe  a  Tumour  about  the  Wound,  whofe  little  Orifice 
[being  clofed  up  by  the  Compreflion  of  the  external  Air  can  afford  them  no 
uOutkt.  When  a  Gnat  finds  any  tender  juicy  Fruits,  or  Liquors,  fhe  fucks 
cup  what  fhe  likes  through  the  outer  Cafe,  without  ufing  the  Darts  at  all ; 
ibut  if  it  is  Flefh,  that  refifts  her  Efforts,  fhe  flings  very  feverely,  then 
jfheaths  her  Weapons  in  their  Scabbard,  and  through  them  fucks  up  the 
i  Juices  fhe  finds  therein.  Upon  Diffe&ion  many  curious  Things  maybe 
ildifcovered,  viz.  numberlefs  Animalcules  in  the  Semen  ol  the  Male  and 
S  in  the  Female  . a  furprizing  Quantity  ol  Eggs. 

* 

*  Arc.  Nat ,  Tvm.  IV.  p.  2  2. 
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There  is  a  kind  of  Gnat  which  lays  its  Eggs  frequently  in  dead  Beer,  &c. 
and  fome  Time  after  this  the  Maggots  are  fo  numerous,  that  the  whole 
Liquor  feems  to  be  alive,  being  full  of  Maggots ;  the  larger  Sort  being  the 
Offspring  of  this  Gnat*  ;  and  the  fmaller  that  of  a  fmall  dark  coloured  Fly, 
tending  to  a  reddifh  Colour,  frequent  in  Cellars  and  fuch  obfcure  Places ; 
they  turn  to  Aurelia,  and  the  larger  Sort  from  that  to  a  Gnat  of  a  brown 
Colour.  The  chief  Difference  between  the  Male  and  the  Female  is,  that 
the  Male  is  leaft,  hath  a  flenderer  Belly,  and  its  Podex  not  fo  fliarp  as  the 
Female’s  is.  This  Gnat  hath  no  Spear  in  its  Mouth. 

Thefe  In  fecks  may  be  applied  to  the  Vniverfal  Microscope,  by  pinch¬ 
ing  them  between  the  Nippers,  or  flicking  them  upon  the  Point ;  their 
Stings  when  cut  off  may  be  beft  examined  upon  the  Glafs  R  of  Fig.  2. 
when  placed  between  the  Objeck-Plate  and  Springs. 


CHAP.  XIX. 

Of  the  white  feather  d  winged  Moth. 

Sect.  I. 

IT  appears  to  the  naked  Eye  to  be  a  fmall  milk-white  Fly  with  four 
Wings,  the  two  foremoft  fomewhat  longer  than  the  hindermoft,  and 
thefe  about  half  an  Inch  in  Length,  each  of  thefe  Wings  confifts  of  two 
Feathers,  as  reprefented  in  Fig.  139,  very  curioufly  tufted  or  hair’d  on  each 
Side,  with  exceeding  white  but  minute  Hairs  ;  its  whole  Body,  Legs,  Horns, 
and  Stalks  of  the  Wings  were  cover’d  over  with  various  Kinds  of  white 
leathers,  which  rub  oft  between  the  Fingers  when  touched.  Underneath 
thefe  Feathers  this  curious  In  fed  was  covered  all  over  with  a  crufted  Shell. 
It  had  alfo  different  Feathers,  that  covered  feveral  Parts  of  its  Body  ;  the 
Tufts  or  Hairs  of  its  Wings,  when  viewed  in  the  Microfcope,  appear  as 
rep; dented  in  the  big.  by  D.  The  Feathers  which  covered  a  Parc  of  its 
Body,  like  A,  confiding  of  a  Stalk  and  a  feeming  Tuftednefs  on  each 
Side  ;  others  which  covered  fome  Part  of  its  Body,  and  the  Stalks  of  its 
Wings  much  like  Fig.  B,  thofe  which  covered  its  Horns  and  the  fmaller 
I  aits  of  its  Legs,  in  the  Shape  of  Fig.  C.  Mr.  Hook  obferved,  that  the 
Jmooth  winged  Infeds  have  the  ftrongeft  Mufcles  •,  and  even  this  very  In- 
led  had  a  very  fmall  Body,  if  compar’d  to  the  Length  and  Number,  of  his 
Wings  *,  which  therefore  as  lie  moved  them  very  flowly,  confecjucntly 
moved  them  as  weakly  ^  which  laft  Property  is  in  fome  meafure  obfervable 

*  Pb.  Pheo.  p.  38 6. 
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Sn  the  largerKind  of  flying  Creatures,  as  Birds,  (Sc.  So  that  by  the  AiTiftance 
■  of  the  Microfcope  we  find,  that  the  Wifdom  and  Providence  of  the  all-wife 
j|  Creator,  is  no  lefs  fhewn  in  thofe  defpicable  Creatures*  Flies,  Moths,  (Sc. 
;  than  he  is  in  the  larger  Parts  of  the  Creation. 

Thefe  little  Animals  may  be  pinched  in  the  Nippers,  or  (luck  upon  the 
)«  Point,  and  fo  applied  to  the  Microfcope  *  and  its  Feathers  may  be  placed 
|  between  two  Mufcovy  Talcs. 


. 

hh 

n 

ii 

ill 


3; 


l! 


3 


Sect.  IL 
Of  the  JVolf,  or  fmall  Moth. 

THIS  Infect  is  a  little  white  ffiorm,  which  infe&s  Granaries  and 
Corn-Chambers .  In  its  perfect  State  it  is  really  a  Moth,  of  the  Size 
and  Form  reprefented  at  Fig,  140.  it  has  four  whitifli  Wings  fpotted  with 
black  Spots. 

When  in  the  Reptile  State,  it  appears  as  reprefented  under  Fig.  141.  a 
magnified  Reprefentation  of  which  is  feen  at  K  L,  the  fore  Part  of  its  Bo¬ 
dy  had  fix  Feet,  which  were  not  difcernable  till  the  Worm  was  turned  on 
his  Back,  with  its  Belly  upwards  in  this  Pofition,  Part  of  its  Body  is  repre¬ 
fented  at  M  N,  Fig.  146.  wherein  its  fix  Feet  may  be  feen.  As  it  creeps 
along,  an  exceeding  fine  Thread  or  Web  ifliies  from  its  Mouth,  by  which 
it  hangs  to  every  Thing  it  touches,  its  Mouth  is  armed  with  a  Pair  of  red- 
difh  Forceps,  wherewith  it  gnaws  its  Way,  not  only  into  Wheat,  and  other 
Grain,  but  even  perforates  into  Wood,  and  almoft  any  Thing  it  meets  with. 

In  thefe  Corn-Chambers  that  are  infefted  with  this  Vermin,  they  may  be 
feen  near  the  Decline  of  the  Summer,  crawling  up  the  Walls  in  great  Num¬ 
bers,  fearching  out  for  Places  where  they  may  abide  in  Safety,  during  their 
Aurelia  State  :  For  when  the  Time  of  undergoing  a  Change  into  that  State 
approaches,  they  forfake  their  Food,  and  thofe  little  Cells  they  had  formed 
of  hollow’d  Grains  of  Corn,  clotted  together  by  Means  of  the  Web 
coming  from  their  Mouths \  and  wander  about  till  they  find  fome  wooden 
Beam,  or  other  Body  to  their  Mind,  into  which  they  gnaw  Holes  with 
their  fharp  Fangs,  capable  of  concealing  them  ;  and  there  envelope  them- 
felves  in  a  Covering  of  their  own  fpinning  $  where  they  foon  become  me- 
tamorphofed  into  dark  colour’d  Aurelias  *,  and  continue  fo  all  the  Winter 
una&ive  and  harmlefs  :  But  about  April  ox  May,  as  the  Weather  grows 
warm,  they  are  transformed  into  Moths  of  the  Kind  before  defcribed.  Then 
are  they  to  be  feen  in  great  Numbers  taking  little  Flights,  or  creepin 
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along  the  Walls  •,  in  the  Fly  State  they  eat  nothing,  therefore  are  not  mif- 
chievous,  but  foon  copulate  and  lay  Eggs,  not  larger  than  a  Grain  of 
Sand,  in  Shape  like  thofe  of  an  Hen,  each  Female  fixty  or  feventy ,  which 
by  Means  of  a  Tube  at  the  End  of  her  Tail,  reprefented  by  Fig.  142. 
as  it  appears  in  the  Microfcope,  fhe  thrufts  or  infinuates  into  the  little 
Wrinkles,  Hollows,  or  Crevices  of  the  Corn  ;  where  in  about  fixteen 
Days,  they  hatch,  and  then  the  Plague  begins  :  For  the  minute  Worms  or 
Maggots  immediately  perforate  the  Grain  where  they  are  hatched  upon, 
eat  out  the  very  Heart  of  it,  and  with  their  Webs  cement  other  Grains 
thereto,  which  they  likewife  fcoop  out  and  devour,  leaving  nothing  but 
Hufks  and  Duff,  and  fuch  a  Quantity  of  their  Dung,  as  (hews  them  to  be 
more  voracious  Infects  than  the  Weevil  y  hereafter  to  be  defcrib’d. 

Thefe  Worms  or  Maggots  may  be  kept  all  the  Winter  in  Glafs  Tubes, 
that  are  flopped  at  each  End  with  a  Cork  and  Wax,  having  firft  a  Bit 
of  a  very  fmall  Glafs  capillary  Tube,  put  thro’  the  Cork  to  give  them  Air. 
In  this  Manner  Mr.  Leeuwenhoek  confin’d  fome  of  thefe  Moths  with  a  few 
Grains  of  Corn,  and  law  them  lay  their  Eggs  in  the  Crevices  of  the  Corn; 
alfo  in  this  Manner  he  obferved  all  the  above  Particulars.  Therefore  as 
thefe  Glafs  Lubes  may  be  readily  applied  to  the  Univerfal  Microscope, 
and  are  alfo  very  commodious  to  confine  any  Kind  of  Infefl,  in  order  to 
obferve  their  Manner  of  Propagation,  I  apprehend  it  will  not  be  im¬ 
proper  to  exhibit  a  Drawing  of  one  of  them  in  this  Place,  Fig.  25. 
A,  B,  C,  D,  reprefents  a  Glafs  Tube  AD  and  B  C,  its  Extremities 
flopped  with  Corks  and  Wax.  E  G  and  F  H  are  two  exceeding  fmall 
Glafs  Tubes,  cemented  in  the  Corks,  but  fo  that  the  Air  may  have  a  free 
Paffage  quite  thro’  them.  Thefe  Tubes  are  to  be  placed  between  the  Ob- 
jed-Plate  I,  and  Springs  b,  of  the  Univerfal  Microscope,  Fig.  1.  feve- 
ral  Dozens  of  them  will  be  neceffary  to  confine  a  few  out  of  the  great 
Variety  of  Infebls  that  one  Summer  Seafon  produces,  therefore  any  Gentle¬ 
man  may  be  fupplied  with  more  or  lefs  of  them  as  he  pleafes,  at  my  Shop 
at  the  Sign  of  Tycho  Brahe's  Head ,  in  Fleet-Street ,  London,  where  I  al¬ 
ways  keep  them  ready  prepared. 

Thefe  little  Moths  are  cover’d  all  over  with  an  infinite  Number  of  little 
Feathers  joined  to  their  Wings,  and  other  Parts  of  their  Bodies  by  a  Quill, 
as  thofe  of  Birds  are,  but  fo  extremely  different  in  Shape,  that  fcarce  two 
of  them  can  be  found  alike.  Fig.  144.  fhews  three  of  the  larger  Sort, 
fomewhat  blackifh  towards  the  Top,  but  tranfparent  near  the  Stalk. 
Fig.  143.  fhews  three  others  perfectly  tranfparent,  ten  of  the  fmaller  Sort 
are  exhibited  at  Fig.  145.  but  all  of  them  of  a  different  Shape.  Thefe  Fea¬ 
thers  which  compofe  the  Borders  of  the  Wings,  but  efpecially  thofe  which 
grew  upon  that  Part  of  the  Wing  which  was  near  the  Body  of  the  Moth,  were 
alfo  of  different  Fafhions,  and  much  longer  than  the  former.  Five  of  this 
Sort  are  fhewn  at  Fig.  146* 
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The  Methods  of  deftroying  this  Vermin  is,  when  they  forfake  their 
Food,  and  afcend  the  Walls,  or  when  they  appear  in  the  Moth  State  ;  at 
both  thefe  Times  they  may  be  crufhed  to  Death  by  clapping  Sacks  upon 
them  :  But  they  may  dill  be  more  effectually  dedroyed  bv  clofing  up  all 
the  Doors  and  Windows,  and  filling  the  Corn-Chambers  with  the  Fumes 
pfBrimdone  *,  by  leaving  it  burning  on  a  Pan  of  Charcoal,  without  giv¬ 
ing  it  any  Vent  for  24  Hours :  However,  after  that  great  Care  mud  be 
taken  to  open  them  all  again  for  fome  Hours,  that  the  Fumes  may  be  en¬ 
tirely  gone  before  any  Body  enters. 

N.  B.  The  Fumes  of  the  Sulphur  are  not  hurtful  to  the  Grain. 

The  Nymph  of  the  Cloaths  Moth,  called  by  Mr.  Hook ,  the  filver  colour’d 
Book-Worm,  is  a  curious  Objedt.  It  is  a  final  1  filver  colour’d  diining  Worm, 
and  is  often  found  fcudding  among  Books  and  Papers .  Fig.  147.  reprefen ts 
this  Worm  as  it  appears  in  the  Microfcope,  having  a  conical  Body,  divi¬ 
ded  into  fourteen  fhelly  Partitions,  each  of  which  are  cover’d  with  a  Mul¬ 
tiplicity  of  thin  tranfparent  Scales,  which  from  their  feveral  reflecting  Sur¬ 
faces,  make  the  whole  Animal  appear  of  a  perfect  Pearl  Colour:  The 
fmall  blunt  Head  of  this  Infedt  is  furnifhed  on  either  Side  with  a  Cinder 
of  Eyes,  (but  fewer  in  Number  than  thofe  of  other  Infeeds)  each  of  which 
was  befet  with  a  Row  of  fmall  Bridles.  It  has  two  long  Horns  A  B,  drait 
and  tapering  towards  the  Top,  curioufiy  ringed  and  bridled,  with  a  Gir¬ 
dle  of  final ler  Hairs  at  each  Ring,  and  feveral  larger  Bridles  here  and  there 
difperfed  among  them,  alfo  two  fhorter  Horns  or  Feelers  C  D,  knotted 
and  fringed  like  the  former,  but  without  Bridles  ;  its  hinder  Part  termina¬ 
ted  in  three  Tails,  refembling  the  two  long  Horns  in  every  Particular.  It 
had  fix  Legs  fcaled  and  hair’d,  which  could  not  be  reprefented  in  this  Po¬ 
rtion.  Thefe  little  nimble  Animals  are  bed  applied  to  the  Microfcope, 
upon*  a  fingle  Piece  of  Talc,  or.  a  thin  Slip  of  Glafs,  pinched  in  the  Nip¬ 
pers,  having  fird  duck  them  thereto  with  a  flight  Touch  of  Turpentine, 
or  a  Drop  of  Gum  Water. 


chap.  xx. 

Of  the  Weevil,  or  Corn-Beetle. 

rp  HIS  little  Infeff  is  fomewhat  bigger  than  a  large  Loufe  of  the 
1  Scarab  Kind.  It  does  much  Harm  to  many  Sorts  of  Grain,  by  eat- 
ino-  into  them,  and  devouring  all  their  Subdance  :  As  many  People  are  un¬ 
acquainted  with  th t  Weevil,  I  have  exhibited  a  Pi&ure  of  it,  in  Fig.  148.  of 
the  full  Size  it  appears  of  to  the  naked  Eye.  It  has  two  jointed  Horns,  which 
are  reprefented  as  they  appear  when  viewed  through  a  Microfcope,  at 


*  Leeunven.  Exp- &  Contcmp.  Epiji.pl.  p-  246* 
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85  Of  the  Weevil. 

K,  H,  G,  Fig.  149.  Its  Trunk  at  E  D  B,  and  its  Forceps  or  fharp  Teeth 
l)\  with  which  it  gnaws  its  Entrance  into  the  Heart  of  the  Grain,  either 
■for  Food,  or  to  depofite  its  Eggs.  Between  the  Forceps  at  D,  appears  a 
Kind  of  Sucker,  with  which  it  licks  up  the  Flower  or  Dull:  of  the  Grain. 

If  feme  of  them  are  kept  in  Glafs  Tubes,  prepared  as  before  deferibed, 
that  the  Air  may  have  a  free  Partage  into  them,  with  a  few  Grains  of 
Wheat,  their  Copulation  may  be  difeover’d,  and  alfo  their  Manner  of  Ge¬ 
neration,  which  is  thus  performed.  *  The  Female  perforates  a  Grain  of 
Wheat,  and  therein  depofites  a  fingle  oblong  Egg  O  t  ITloftj  I 

and  this  fhe  does  to  five  or  fix  Grains  every  Day,  for  feveral  Days  toge¬ 
ther  •,  thefe  Eggs,  which  are  not  above  the  Size  of  a  Grain  of  Sand,  in 
about  feven  Days  produce  an  odd  Sort  of  white  Maggot,  which  wriggles 
its  Body  very  much,  but  is  fcarce  able  to  move  from  Place  to  Place,  the 
Maggot  turns  into  an  Aurelia,  which  in  about  fourteen  Days  comes  out  a 
perfect  Weevil. 

CHAP.  XXI. 

Of  the  Flea. 

THESE  little  Creatures  are  a  furprizing  Objedt,  when  examined  by 
the  Microfcope  ;  they  are  Male  and  Female ,  and  undergo  the  fame 
Changes  as  the  Silk-worms  do.  They  depofite  their  Eggs  at  the  Roots  of 
the  Hair  *f  of  Dogs,  Cats ,  and  other  Animals,  and  by  a  glutinous  Matter 
flick  them  faft  thereto  *,  one  of  thefe  Eggs  is  reprefented  magnified  in 
Fig.  150.  and  at  151.  the  fame  Egg  broken  by  the  Worm,  Fig.  152. 
hatched  therein.  This  Worm  §  contains  the  Flea ,  and  is  compofed  of  feve¬ 
ral  annular  Divifions,  thinly  fet  with  long  Hairs,  having  at  its  Head  two 
extremely  minute  Horns  at  A  ;  thefe  Worms  feed  upon  the  Juices  of  the 
Body  whereunto  they  clofely  adhere.  They  are  very  nimble,  but  if  di- 
fturbed,  roll  themfelves  fuddenly  into  a  round  Figure,  and  continue  mo* 
tionlefs  for  fome  Time  *  after  which  they  open  themfelves  by  Degrees,  and 
crawl  fwiftly  away.  They  endeavour  to  conceal  themfelves  when  their 
Change  draws  nigh,  eat  nothing,  lie  quiet,  and  appear  dying,  but  if  placed 
before  x\\t  Micro f cope  ^  will  be  found  with  the  Web  in  their  Mouths,  weaving 
a  Covering  round  them  •,  the  Infide  of  which  is  perfectly  white,  but  its 
Outfide  as  it  were  foil’d  with  Dirt.  In  this  Bag  they  put  on  the  Chryfalis , 
which  is  reprefented  at  Fig.  153.  diverted  of  its  Vermicular  Skin .  About 
two  or  three  Days  before  they  break  forth  from  this  Confinement,  their 

*  Lecuw.  Eip.  of  6  Ang.  to  the  Royal  Society.  J  Fhil.Pra?if.  No.  249.  §  Arc.  Fat* 
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Colour  darkens,  and  as  foon  as  they  iffue  from  the  Bag  are  perfeft  Fleas, 
and  able  to  leap  away.  A  microfcopick  Pi&ure  of  a  perfect  Ilea  is  repre- 

It  is  all  over  adorn’d  with  a  curioufly  pohfhed  Coat  of  Armour,  or  hard 
fhellv  Scales,  neatly  jointed  and  folded  over  each  other,  and  befet  with 
lon^  Spikes,  almoft  like  Porcupines  Quills :  Its  Neck  bears  fome  Refem- 
blance  to  a  Lobfter’s  *  Tail :  Its  Head  is  adorn’d  on  either  Side  with  a 
beautiful  quick  and  round  black  Eye  behind  each  of  which  appears  a 
fmall  Cavity,  in  which  moves  a  thin  Film,  fet  with  many  fmall  tranfpa- 
rent  Hairs, 'which  may  probably  be  its  Ears  ff.  From  the  ore  Part  of  its 
Head,  proceeds  a  Pair  of  little  jointed  hairy  Horns,  or  Feeleis  A  B.  Be¬ 
tween  thefe  and  its  two  fore  Legs  C  D,  is  fituated  its  Piercer  or  Sucker,  that 
includes  a  Pair  of  Darts,  which  after  the  Piercer  has  made  its  Entrance,  are 
probably  thruft  farther  into  the  Flelh,  to  make  the  Blood  flow  from  the  ad¬ 
jacent  Parts,  that  it  may  be  fucked  up  ;  and  feems  to  occafion  that  round 
red  Spot,  with  a  Hole  in  the  Center  of  it,  whicn  we  commonly  call  a 
Flea-bite  This  Piercer,  its  Sheath  opening  Tide  ways,  and  the  two  Lan¬ 
cets  within  it,  are  very  difficult  to  be  feen,  ||  unlefs  the  two  fore  Legs,  be¬ 
tween  which  they  are  ufually  folded  in,  and  concealed  from  View,  are  cut 
off  clofe  to  the  Head  •,  for  a  Flea  rarely  puts  out  its  Piercer,  except  at  the 
Time  of  feeding,  but  on  the  contrary  keeps  it  clofely  folded  inwards;  one 
Way  therefore  of  coming  at  it,  is  by  cutting  off  the  Head  firft,  an  ren 
the  fore  Legs -,  fince  in  the  Agonies  of  Death,  lt  mayeafily  be  managed 
and  brought  before  the  Microfcope.  But  this  requires  a  great  deal  o  a- 
tience  and  Dexterity.  Therefore  another  more  lntely  Way  to  lucceet  111 
this  Experiment,  is,  when  the  Flea  is  juft  dear,,  to  take  hold  of  its  Bac  c 
with  the  Nippers  m,  of  the  Apparatus  V,  Fig.  2.  and  then  apply  it  to 
the  fixth  Magnifier-,  and  having  a  fmall  fewmg  Needle  ready  fixed  in 
Handle,  I  have  been  able  to  prefs  the  Horns  forward  with  the  I  oint  of 
the  Needle,  and  its  two  fore  Legs  nearer  to  the  Body  and  this  wh.lft  I 
was  looking  thro’  the  Microfcope  by  which  Means  I  could  then  _  exaftly 
fee  where  to  place  the  Point  of  the  Needle,  fo  as  to  raife  up  the  Piercer  in 
the  Situation  D  E,  as  expreffed  in  Fig.  154.  which  reprefents  a  Part  of  the 
Flea’s  Head  -,  and  at  the  fame  Time  I  have  open  d  the  Piercer,  and  fepara- 
ted  its  two  Lancets,  and  this  without  cutting  off  any  Part  of  the  Plea 
Fi"  j  ca  ABC  are  the  two  Horns,  and  D  E  are  the  two  Sides  of  the 
Piercer  Which  are  partly  hollow,  that  they  may  the  better  include  the  Lan- 
cet  o/Dart,  which  in  this  Figure  appears  to  be  but  one,  but  jf  caiefully 
feparated  will  be  found  to  confift  of  two  Parts,  as  in  the  next  Figure  155, 
whereof  G  K  and  G  I  reprefent  as  before  the  two  Parts  of  the  Piercer  be- 
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fet  with  feveral  Hairs,  and  G  H  {hews  the  two  Darts,  but  not  feparated. 
At  Fig.  156.  they  may  be  feen  afunder,  whereof  L  O,  L  N,  are  the  two 
hairy  Parts  of  the  Piercer  before  fpoken  of,  and  L  M,  O  LP  the  Darts,  in 
L  M  may  be  feen  the  Cavity,  which  includes  or  receives  the  other  Dart 
LP,  when  they  are  fliut  up  between  the  Fleas  fore  Legs,  all  the  four  make 
but  one  Probofcis. 

Befides  thefe  two  Legs  before  fpoken  of,  which  adhere  to  the  Head  of 
this  little  Creature,  it  has  four  others,  which  are  join’d  to  its  Bread  *,  thefe 
fix  Legs  the  Flea  ditches  up  altogether  •,  and  when  he  leaps,  fprings  them 
all  out  at  the  fame  Inftant,  and  thereby  exerts  his  whole  Strength  at  once, 
which  carries  him  to  a  furprizing  Diftance,  above  100  times  its  own  Length. 
Its  Legs  have  feveral  hairy  Joints,  which  terminate  in  long  hooked  Claws; 
as  in  Fig.  158. 

If  the  Eggs  of  Fleas  be  kept  conftantly  warm  in  one’s  Bofom  (it  has 
been  obferved  that)  in  the  Midft  of  Summer,  they  hatch  in  four  Days  •, 
then  feed  the  Maggots  with  dead  Flies,  which  they  greedily  fuck.  In 
eleven  Days  they  come  to  the  full  Perfection  of  the  Reptile  State,  when 
the  Maggot  fpins  its  Bag*  and  in  four  Days  more  changes  into  a  Chryfalis  ; 
after  lying  in  which  Condition  nine  Days,  it  becomes  a  perfeCt  Flea.  It  is 
then  immediately  capable  of  Coition,  and  in  three  or  four  Days  lays  Eggs ; 
fo  that  in  *  28  Days,  a  Flea  may  come  from  its  Egg,  and  propagate  its 
Kind  ;  and  their  vail  Increafe  will  not  feem  fo  great  a  Wonder  if  we  confider, 
that  from  March  to  December  there  may  be  feven  or  eight  Generations  of 
them ;  after  having  laid  their  Eggs  they  foon  die,  as  all  Creatures  do  that 
undergo  fuch  like  Changes. 

If  you  keep.  Fleas  in  fuch  a  Glafs  Tube,  as  is  before  deferibed,  fo  as  to 
admit  freffi  Air,  their  feveral  Actions  may  be  obferved,  and  particularly 
their  Way  of  Coupling,  which  is  performed  Tail  to  Tail.  The  Female 
(which  is  much  the  larger)  (landing  over  the  Male :  They  will  alfo  be  feen 
to  lay  their  Eggs,  not  all  at  once,  but  ten  or  twelve  in  a  Day  for  feveral 
Days  fucceffively ;  which  Eggs  hatch  in  the  fame  Order. 

A  DilfeCtion  of  the  Flea  may  be  effected  in  Water,  the  f  Stomach  and 
Bowels,  with  their  periftaltick  Motion,  may  plainly  be  diftinguiffied,  and 
alfo  the  Teftes  and  Penis,  together  with  Veins  and  Arteries,  minute  be¬ 
yond  Conception.  Mr.  Leeuwenhoek  affirms,  that  he  has  likewife  difeo- 
ver’d  innumerable  Animalcules ,  fhaped  like  Serpents,  in  the  Semen  Mafculi- 
num  of  a  Flea. 

*  Arc.  Nat.  Tam.  IV.  p.  323.  ibid,  p,  33;. 
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CHAP.  XXII. 

Of  the  Loufe. 


THE  Tranfparency  of  its  Skin  enables  us  by  the  Help  of  the  Micro - 
fcope ,  to  difcover  the  Motion  of  the  Mufcles,  *  (which  unite  in  an  ob¬ 
long  dark  Spot  in  the  Middle  of  its  Bread)  as  the  Loufe  moves  its  Legs ; 
i  and  alfo  in  the  Head,  when  the  Horns  are  moved,  and  in  the  feveral  Ar- 
i  ticulations  of  its  Legs.  The  peridaltick  Motion  of  the  Intedines  is  really  fur- 
prizing,  which  is  continued  from  the  Stomach  thro®  the  Guts  to  the  Anus. 
The  various  Ramifications  of  the  Veins  and  Arteries,  which  are  white, 
and  a  regular  Pulfe  may  be  alfo  difcern’d.  From  its  Head  proceeds  two 
hairy  Horns  B  B,  Fig.  159,  with  four  Joints.  Its  two  black  Eyes 
are  fhewn  at  C  C,  fenced  round  with  feveral  fmall  Hairs;  it  has  fix  Legs, 
:i  cover’d  with  a  very  tranfparent  Shell,  and  jointed  exadtly  like  a  Crab’s  or 
Lobder’s  Claws  ;  each  Leg  hath  five  Joints  with  feveral  fmall  Hairs  inter- 
ipers’d  about  them  ;  at  the  End  of  each  is  two  fharp  hooked  Claws,  as 
may  be  feen  in  the  Figure,  unequal  in  Length  and  Size ;  one  of  which  re- 
I'i  fembles  that  of  an  Eagle,  but  the  other  of  the  fame  Foot  f  Hands  drait  out, 
n  and  is  very  fmall ;  between  thefe  two  is  a  raifed  Part  or  Knob,  mod  ex- 
[i  quifitely  contrived  for  performing  thofe  Motions  of  walking  and  climbing 
ii  up  the  Hairs  of  the  Head  •,  for  when  it  walks,  by  having  the  lefifer  Claw 
J  G  fet  fo  much  fhort  of  the  bigger  H,  that  the  former  does  not  touch,  and 
\\  by  Means  of  the  fmall  Joints  in  the  latter,  it  is  able  to  bend  it  round,  and 
1;  fo  with  both  Claws  to  grafp  and  hold  fad  the  Hairs  ||.  From  its  Snout  at  the 
Hole  D ,  when  the  Loufe  is  going  to  feed,  it  puflies  out  a  pointed 
Part,  which  is  reprefented  at  Fig.  157.  whereof  L  O  P  is  the  Snout  Part 
i\  of  the  Loufe’s  Head.  At  O  is  the  Nipple,  from  whence  the  Sheath,  or 
Cafe  M,  and  from  within  this  alfo,  the  Piercer  §  or  Sucker  N  is  pufhed  out; 
1  at  N,  its  Point  is  fomewhat  cleft.  Thefe  are  thrud  into  the  Skin  to  draw 
ifj!  out  the  Blood  and  Humours  it  feeds  on  ;  for  Mr.  Hook  placed  a  Loufe  upon 
the  Back  of  his  Hand  that  had  been  fading  two  or  three  Days,  which  im¬ 
mediately  thrud  its  Sucker  into  the  Skin,  and  he  could  plainly  fee  a  fmall 
Current  of  Blood  come  diredtly  from  its  Snout  in  a  fine  Stream  to  the  fore 
Part  of  the  Head,  and  then  to  fall  into  a  roundifh  Cavity  ;  it  pafies  again 
ii  in  a  like  Stream  to  another  circular  Receptacle  in  the  Middle  of  the  Head 
is  at  A,  from  thence  through  a  fmaller  Vefiel  to  the  Bread;  and  then  to  a 
J  Gut  that  reaches  to  the  hinder  Part  of  the  Body,  where  in  a  Curve  it  turns  a 

*  Philof  Pranf.  No.  284.  f  Ibid.  No.  94.  ||  Hook's  Micro/,  p.  Z12. 

I  Exp.  if  Con.  p.  354. 


§  Lccvcenh. 


yo  Of  Lice . 

little  upwards.  In  the  Bread:  and  Gut  the  Blood  without  Intermiflion  is 
moved  with  great  Force,  and  in  the  Gut  with  fuch  a  ftrong  Propulfion 
downwards,  and  fuch  a  Contraction  of  the  Gut  as  is  furprifing.  In  the  up¬ 
per  Part  of  the  crooked  afcending  Gut  the  propelled  Blood  Hands  dill,  and 
feems  to  undergo  a  Separation  •,  *  part  of  it  becoming  clear  and  waterilh, 
while  certain  little  black  Particles  pafs  downwards  to  the  Anus.  The  Thorax 
is  cafed  with  a  tranfparent  horny  Subftance,  through  which  the  Blood  was 
varioufly  diftributed  ;  and  at  I,  appeared  a  pretty  big  white  Subftance  •, 
many  very  fmall  milk-white  f  Vefiels  were  difcernable  between  its  Legs,  out 
of  which  on  either  Side  were  many  minute  Branchings.  The  Belly  is  co¬ 
vered  with  a  thin  tranfparent  Skin  •,  at  the  upper  End  of  this  its  Stomach 
KK  is  placed,  and  the  white  Spot  L;  at  the  Extremity  of  the  Tail  are 
two  femicircular  Parts  covered  all  over  with  Hair. 

Place  a  Loufe  on  its  Back  and  two  darkifh  bloody  Spots  will  appear ; 
the  larger  in  the  Middle  of  the  Body,  and  the  lefler  towards  the  Tail.  In 
the  larger  Spot  a  white  Film  J  or  Bladder  contracts,  and  dilates  upwards  and 
downwards  from  the  Head  towards  the  Tail  the  Pulfe  of  which  is  follow¬ 
ed  by  a  Pulfe  of  the  dark  bloody  Spot,  in  or  over  which  the  white  Bladder 
feems  to  lie.  This  Motion  of  Syftole  and  Diaftole  is  feen  bed  when  the 
Loufe  is  grown  weak  •,  the  white  pulfing  Bladder  feems  to  be  the  Heart, 
for  on  pricking  it  the  Loufe  inftantly  dies.  The  lower  darkifh  Spot  is 
thought  to  be  the  Excrement  in  the  Guts. 

The  Males  have  Stings  |]  in  their  Tails,  the  Females  none :  The  Females 
lay  Eggs  or  Nits,  from  whence  Lice  are  produced  perfect  in  all  their  Mem¬ 
bers,  and  undergo  no  farther  Change. 

Mr.  Leeuwenhoek  obferved  that  in  fix  Days  one  of  them  had  laid  50 
Eggs,  and  differing  it,  he  law  as  many  more  in  the  Ovary  ;  concluding 
from  thence  that  it  would  have  laid  100  Eggs  in  12  Days.  Thefe  Eggs 
hatch’d  in  fix  Days,  would  probably  produce  50  Males  and  as  many  Fe¬ 
males  ;  and  thefe  Females  coming  to  their  full  Growth  in  18  Days,  might 
in  12  Days  more  probably  lay  100  Eggs  alfo,  which  Eggs  in  fix  Days 
farther,  the  Time  required  to  hatch  them,  might  produce  a  young  Brood 
of  5000  •,  fo  that  in  eight  Weeks  a  Loufe  may  fee  5000  **  of  its  own 
Defendants. 

Upon  the  oblong  Slip  of  Glafs  R,  Fig.  2.  a  Loufe  may  be  eafily  differ¬ 
ed  in  a  fmall  Drop  of  Water  and  applied  to  the  Microfcope  ;  thus  five  or 
fix  Eggs  ready  to  be  laid  may  be  found  in  the  Ovary  of  a  Female,  with 
many  other  of  a  lefs  Size.  In  the  Male  the  Penis  is  remarkable,  and  alfo 
the  Teftes,  whereof  it  has  a  double  Pair.  The  Females  appear  very  white 
if  fading,  and  even  when  fed  are  lefs  red  than  the  Males. 

*  Phi.  Tran.  No.  102.  f  Hook' s  Micro,  p .  213.  J  Po*w.  Mi .  Ob.  p.  9.  |J  Arc. 
Nat.  To?n.  II.  p.  77.  §  Ibid,  p,  77.  **  Ar.  Nat  Tom.  I.  p.  78. 
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The  Vermin  adhering  to  and  feeding  on  the  Bodies  of  different  Animals, 
are  commonly  called  Lice.  .  ..  .  .  ..  1  . 

Infe&s  are  infedled  with  Vermin  that  feed  *  on  and  torment  them  ;  fever- 

Beetles  have  Lice  on  them. 

The  Earwig  is  troubled  with  minute  Infers,  which  flick  like  Lice  on 
the  feveral  Parts  of  the  Body,  efpecially  under  the  fetting  on  of  its  Head. 
They  are  white  like  Mites,  but  lmaller;  are  round  back’d,  flat  bellied, 
long  legged,  efpecially  the  two  foremoft,  the  fame  has  not  been  obfervecl 

on  any  other  Animal.  . 

Snails  of  all  Kinds  have  Infedts  feeding  on  them.  Small  red  Lice  are 
frequently  to  be  feen  about  the  Legs  of  Spiders. 

White  Lice  are  commonly  found  on  Humble-Bees,  on  Ants,  on  Fifties, 
Sc.  and  probably  very  few  Creatures  are  free  from  them. 

The  Polipe  alfo  is  not  exempt  from  Vermin  of  this  Sort. 

There  is  another  Sort  of  Loufe  found  about  unclean  People,  called  a 
Crab-loufe. 

Seignior  Redi  at  the  End  of  his  Treatife  de  Generations  Infeffo^  hath 
obliged  us  with  Microfcopick  Drawings  of  feveral  Sorts  of  Lice,  that  feed* 
upon  the  Bodies  of  different  Animals,  to  which  I  refer  the  Reader. 

In  the  Hawk  and  Turkey  Hen  he  obferved  three  Sorts,  four  in  the 
Wild  Duck,  in  the  Wild  Goofe,  Swan,  Keftrel  and  Plover  two1;  yet  there 
are  feveral  Sorts  of  Birds,  which  have  either  the  fame  Sort  of  Lice^  or 
fome  nearly  like  them.  The  Keftrel  hath  a  fort  of  Lice  differing  only  in  Co¬ 
lour  from  thofe  of  the  Raven  ;  and  the  Raven  others,  like  thofe  found 
upon  the  Egret:  On  the  Wood-pecker  and  Chafinch  are  fome  refembling 
thofe  of  the  Starling ;  on  the  large  Wild  Duck  are  fome  much  like  thofe 
of  the  Wild  Goofe.  It  is  alfo  obfervable,  that  the  Big 
Lice  bears  no  adequate  Proportion  to  the  Bignefs  oi  the  Birds  they  are 
found  upon  ;  but  that  on  the  largeft  Birds  both  large  and  fmall  Lice  of  dif¬ 
ferent  Kinds  may  be  found  ;  for  on  the  Black- bird  hath  been  feen  fome  as 
large  as  thofe  on  the  Swan. 

There  is  alfo  a  little  Animal  in  Shape  and  Colour  like  a  Loufe,  com¬ 
monly  found  among  the  Leaves  and  Covers  cf  Books,  and  in  rotten  Wood  ; 
it  has  a  fwift Motion  and  runs  by  Starts ;  it  is  called  nWood-loufe  f  or  IVood- 
mite.  If  this  Animal  be  ftuck  upon  the  Point  of  a  very  fine  fe wing  Needle 
with  a  little  Turpentine,  it  will  be  found  a  very  curious  Objedl  •,  its  whole 
Body  being  cafed  in  annulary  Circles,  full  of  Silver  Hairs,  efpecially  to¬ 
wards  the  Tail,  with  fix  Legs,  that  terminate  in  two  Talons ;  it  hath  two 
Horns,  but  pointing  backwards ;  its  Eyes  are  of  a  golden  Colour,  and 
pufhed>  out  or  drawn  in  at  Pleafure ;  it  hath  alfo  two  Pointers  before  like  a 

Pair  of  Pincers. 


*  Phi,  T'yuu.  fro.  288,  "j-  Po'iVt  PJ.i*  Ob.  p •  to. 
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Of  Mites. 
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Sec  t.  L 

~  •  .1  r  -  ;  i  J 

^pH  EY  are  cruftaceous  Animals,  having  a  fm all  Head  in  proportion 
A  to  their  Bodies,  a  fharp  Snout  and  Mouth  like  that  of  a  Mole,  *  when 
open  it  appears  red  ;  they  have  two  little  Eyes,  fome  have  fix  Legs,  others 
eight,  each  of  which  terminate  in  two  hooked  Claws :  The  Divifions  of 
the  Head,  Neck  and  Body  are  eafily  difcernable  by  the  MicrofGOpe  i  the 
hinder  Part  of  its  Body  is  plump,  and  of  an  oval  Form,  with  a  few  exceed¬ 
ing  fmall  Hairs  iffuing  therefrom,  and  from  other  Parts  of  its  Body  alfo. 
The  Female  lays  Eggs,  the  young  ones  iffue  forth  with  all  their  Members 
perfect,  though  extremely  minute  j  they  caft  their  Skins  feveral  Times  be¬ 
fore  they  attain  their  full  Growth. 

Fig.  1 6o.  reprefents  one  of  the  Mites  in  Cheefe  \  its  Head  is  feen  at  A, 
and  exactly  anfwers  the  Defcription  before  given.  One  of  a  Mite:  ’s  Eggs 
is  feen  at  Fig.  165. 

They  may  be  kept  alive  many  Months  between  two  concave  Glafies* 
and  applied  at  Pleafure  to  the  Microfcope  by  often  looking  at  them  they 
may  frequently  be  feen  in  caitu ,T  conjoin’d  Tail  to  Tail,  for  though  the 
Penis  of  the  Male  be  in  the  Middle  of  the  Belly,  it  turns  backwards  like 
the  Rhinoceros.  The  Coitus  is  performed  with  an  incredible  fwift  Motion. 
In  warm  Weather  their  Eggs  hatch  in  12  or  14  Days-,  but  in  Winter¬ 
time  and  cold  Weather  not  under  feveral  Weeks:  The  young  ones  may 
be  frequently  feen  near  a  Day  ftruggling  to  get  clear  of  their  Egg-fhell. 

Sect.  II. 

Of  the  'wandering  Mite. 

THESE  Creatures  appear  to  the  naked  Eye  to  be  a  kind  of  black 
Mite ,  though  much  nimbler  and  flronger  than  the  Cheefe  Mites> 
but  on  viewing  them  in  the  Microfcope ,  they  will  be  found  to  be  a  very  fine 
cruftaceous  In feft,  like  Fig.  161.  with  a  protuberant  oval  Shell  indented 
with  feveral  fmall  Pits,  covered  all  over  with  white  Briftles,  they  have 
eight  Legs,  each  of  them  furnifhed  with  a  fharp  Claw  at  the  End.  The 

*  /W.  Mi.  Ob.  p.  16.  d  Arc.  Nat .  Tom.  IV.  p.  3^0* 
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IThorax  was  cover’d  by  two  Shells,  its  Snout  taper  with  a  knobbed  Ridge  * 
running  along  the  Middle  of  it  •,  juft  over  each  of  its  Eyes  arofe  two  very 
long  and  ftrong  Briftles,  its  Eyes'black  and  lmooth  like  thofe  of  bigger  In- 
feds.  Thefe  Mites  are  to  be  met  with  on  almoft  any  Subftance  where  they 
can  get  Food. 

Another  Sort  of  Mite  as  delineated  by  Dr.  Hook ,  is  reprefented  in  Fig. 
162,  cover’d  with  a  curioufly  polifhed  Shell,  which  refle&ed  the  Light 
from  all  Sides. 

Thefe  Creatures  are  very  much  diverfified  in  Shape  and  Colour, 
and  in  feveral  other  Circumftances,  according  to  the  Nature  of  the  Sub¬ 
ftance  out  of  which  they  feem  to  be  fed,  +  being  in  one  longer,  in  another 
;  rounder,  in  fome  more  hairy,  in  others  fmoother,  in  this  nimble,  in  that 
flow,  here  pale  and  whiter,  there  browner,  blacker,  or  more  tranfpa- 
rent.  They  are  to  be  met  with  almoft  on  all  Kinds  oi  Subftances,  that 
are  mouldy  or  putrifying,  in  Oatmeal \  and  in  Malt-Duft  *,  there  are  Mites 
j  bred  among  Figs ,  ||  in  Hay ,  and  in  the  Powder  that  falls  off  dried  Roots  J. 

They  are  voracious  Animals,  and  devour  not  only  Cheefe,  but  alfo  all 
-j  Sorts  of  dried  Flefb,  Fifth,  Fruits,  and  Grain,  and  almoft  every  Thing 
3  befides  that  has  a  certain  Degree  of  Moifture,  without  being  over-wet. 
i  Fig.  164.  reprefents  a  fmall  Hair  of  a  Mite  as  delineated  by  Mr.  Leeuwen * 

|  Ink,  which  a  certain  Gentleman  compared  to  an  Indian  ox  Japan  Cane, +f 

[with  feveral  Joints,  and  faid  it  appeared  to  him  through  the  Micro fcope  as 
if  fharp  Twigs  were  fprouting  out  of  each  Joint.  And  Fig.  163, 

9  reprefents  another  Hair  or  Briftle  of  a  Mite  magnified ,  which  was 
[,  fpicated,  er  bearded  like  the  Ear  on  the  Seed-beard  **  of  fome  Grafs. 

|  Every  Briftle  on  its  Body  and  Legs  had  the  fame  Formation  •,  yet  all  Mites 
1  are  not  fo  ;  for  of  feven  or  eight  which  were  inclofed  together,  but  one  of 
I  them  was  found  whofe  Briftles  were  all  of  this  Make,  in  the  reft  the  Horns 
I  only  were  fpicated. 

Their  Mouths  open  horizontally  to  the  Right  and  Left,  like  that  or  a 
v  Wafp  •,  feveral  of  them  being  fhut  up  together  without  Food  for  fome 
|  pays,  fome  were  found  dead,  and  the  Survivors  preying  on  them  *,  by 
l  which  Means  their  manner  of  feeding  tt  was  obferved,  which  is  very  remark- 
!j  able  *,  for  they  thruft  one  Mandible  forwards,  and  draw  the  other  back- 
K  wards  at  the  fame  Time,  and  thus  they  do  alternately  ;  fo  that  they  feem 
|  t0  grind  their  Food.  After  feeding  they  munch  or  chew  the  Cud. 

Mr.  Leeuwenhoek  hath  obferved  that  Mites  in  Cheefe  turn  into  Aurelias , 

1 1  anc[  from  thence  to  Flies  \  when  they  turn  into  Aurelias  ||||  they  are  inclofed 
'j;  in  a  thin  tranfparent  Membrane,  which  in  fome  meafure  fcreens  them  from 
I  the  Infults  of  the  Maggots  that  fwarm  in  Cheefes.  He  alfo  obferved  fome 


*  Hook's  Mi.  p.  206.  t  Ibid.  p.  214. 
H  **  Ibid .  No.  284,  ft  Ibid.  No.  333. 


|j  Ph.  Iran.  No.  333.  'f  Power's  Mi.  Ob.  p.  18., 
%1  Ibid.  No.  284.  [HI  Ibid.  No.  262. 
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of  the  Flies  produced  from  thefe 'Cheefe- Worms,  that  he  kept  in  a  Glafs. 
Tube  in  which  he  had  put  Cheefe  for  them  to  feed  upon  had  coupled  ; 
and  foon  after  laid  Eggs  of  an  oblong  Figure,  and  then  died  :  From  thefe 
Ee-o-s  came  young  Worms,  which  alfo  fed  on  the  Cheefe,  and  when  he 
judged  them  to  be  at  their  full  Growth,  and  the  Weather  began  to  be  cold, 
he  took  fix  of  the  biggeft,  and  carried  them  about  him  •,  and  a  few  ays 
after  he  obferved  that  four  of  them  were  changed  into  Aurelias,  that  two 
Worms  were  dead,  and  two  Flies  fkipping  about  the  Glafs ;  he  repeated 
the  fame  Thing  in  January,  and  with  the  like  Succefs ;  when  he  kept  them 
in  the  Cold,  little  or  no  Sign  of  Life  or  Motion  appeared  ;  but  as  loon  as 
he  put  them  into  his  Pocket,  they  were  as  bnfk  as  in  Summer.  Upon 
opening  an  Aurelia  that  had  never  produced  a  Fly,  a  dead  one  was  found 
within  Tt,  which  had  been  making  its  Efforts  to  get  out,  but  was  not  ftrong 

enough  to  effect  it.  „  ,  ^  ~  ,  . 

Thefe  Vermin  creep  into  the  Cabinets  of  the  Curious,  and  deftroy  their 

choice  Cohesions  of  Infers  :  But  to  prevent  this,  keep  in  your  Drawers, 
(Ac.  a  continual  Supply  of  Camphire,  whofe  hot  and  dry  Effluvia  will  pe¬ 
netrate,  fhrivel  up,  and  deftroy  the  tender  Bodies  of  thefe  little  mifchievous 

Plunderers. 

Sect.  III. 

Of  a  Crab-like  Infell. 


THIS  Infeft  is  about  the  Bignefs  of  a  large  Mite,  and  of  a  very 
curious  Form,  as  delineated  in  Fig.  166,  it  had  ten  Legs,  eight  of 
which  a  a  a  a  terminated  in  very  {harp  but  double  hooked  Claws,  being 
thofe  it  walked  upon,  which  were  fhaped  much  like  thofe  of  a  Crab  •  the 
two  other  Claws  A  A,  that  were  the  foremoft  of  all  the  ten,  feemed  to 
branch  out  from  its  Head,  and  were  exaftly  formed  like  Crabs,  or  Lob- 
iters  Claws,  as  are  expreffed  in  the  Figure,  whofe  Ends  terminated  in  a 
Pair  of  Pincers,  (with  which  I  have  often  feen  him  ftroke  thofe  other  Claws 
EE)  which  grew  out  of  his  Snout;  in  walking  the  Creature  elevate  t  e 
former  above  its  Head  and  Body  *,  its  Eyes  were  fituated  about  d  d,  its 
Head  was  covered  with  a  kind  of  fcaly  *  Shell  at  b,  its  Thorax :G  wit 

two  fmooth  Scales,  and  its  Back  with  eight  knobbed  ones  H  H.  e  e 
Infects  are  frequently  to  be  met  with  amongft  Books  and  Papers  that  come 

from  China ,  when  firft  unpacked. 


*  Hook's  Micr.  f  208. 
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CHAP.  XXIV. 

Of  the  Semen  Mafculinum. 

\ 

Spontaneous  Generation ,  is  a  Doctrine  fo  generally  exploded,  that  a 
Difproof  of  it  is  altogether  needlefs  in  this  Place,  it  being  put  be¬ 
yond  all  Difpute  that  all  Animals  and  Vegetables  owe  their  Production  to 
parent  Animals  and  Vegetables;  and  that  Animals  are  from  Animal cul a.* 
Thefe  Animalcula  being  originally  in  the  Semen  of  the  Male ,  and  not  in 
the  Female  ;  therefore  can  never  come  forward  or  be  formed  into  Animals 
of  their  refpeCtive  Kinds,  without  the  Ova  in  the  Female  *f*. 

By  the  Affiftance  of  a  good  Microfcope,  Myriads  of  Animalcules  may 
be  dilcovered  in  the  Semen  Mafculinum  of  Animals,  alive  and  vigorous ; 
though  fo  exceedingly  minute,  that  it  has  been  computed  3 ,000,000,000 

of  them  are  not  equal  to  a  Grain  t  of  Sand.  . 

The  general  Appearance  of  the  Animalcules  in  the  Semen  Mafculinum  of 

different  Creatures  is  very  much  the  fame,  that  is,  their  Bodies  all  feem  to 
be  of  an  oval  Form,  with  long  tapering  flender  Tails  lffuing  therefrom, 
fomewhat  refembling  Tadpoles  :  Though  their  Tails  in  Proportion  to  their 
Bodies  are  much  longer  than  thofe  of  Tadpoles.  And  the  Animalcules  in 
the  Semen  of  Fijhes  have  Tails  ftill  longer  and  (tenderer  than  eitner,  info- 
much  that  the  Extremity  of  them  is  rarely  to  be  difcerned.  1  heir  geneiai 

Appearance  as  above  defcribed  is  fhewn  Fig.  187.  . 

Mr.  Leeuwenhoek ,  upon  viewing  the  Milt  of  a  Cod  Fijh  \\  with  a  Mi¬ 
crofcope  obferved  therein  fuch  prodigious  Numbers  of  living  Animalcula r 
with  long  Tails  inceffantly  moving  to  and  fro,  (he  obferved  the  fame  Thing 
in  the  Milts  of  Pikes  or  Jacks)  that  according  to  his  Computation  10,000 
of  them  might  be  contained  in  the  Quantity  of  one  Grain  of  Sand  §.  Whence 
he  argues,  that  there  are  more  living  Animalcula  in  the  Milt  of  one  Cod-jiJh 
than  there  are  People  alive  upon  the  Face  of  the  whole  Earth ,  at  one  and 
the  fame  Time.  He  computes  one  hundred  Grains  of  Sand  to.  make  the 
Diameter  of  an  Inch,  then  a  cubic  Inch  will  contain  a  Million  of  fuch 
Sands.  And  as  he  found  the  Milt  of  the  Cod-fifh  to  contain  15  Inches,  it 
muft  contain  15  Millions  of  Quantities  as  big  as  a  Grain  of  Sand  ;  and  it 
each  of  thefe  Quantities  contain  10,000  Animalcules ,  the  whole  mult  con¬ 
tain  one  hundred  and  fifty  thoufand  Millions.  1  hen  to  calculate  the  Num¬ 
ber  of  People,  he  reckons  a  great  Circle  to  contain  5,400  Dutch  lquare 
Miles :  Whence  he  calculates  the  Earth’s  Surface  to  contain  9,276,218  iuch 
fquare  Miles  :  And  fuppofing  one  Third  of  the  whole  or  3,092,072  Miles 

*  phi  Tr  No  102  +  Vide  Harris's  Lex.  Tech,  under  the  Word  Generation  %fidl 
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to  be  dry  Land  ;  and  of  this  4-  or  2,061,382  Miles  to  be  inhabited.  And 
uppofes  fni  the r,  that  Holland  and  ll  ejl-Frixcland  are  22  IVliles  Ion0-,  and  7 
broad,  which  make  154  fquare  Miles  :  The  habitable  Part  of  the’ World 
ts  then  13,385  times  the  Bignefs  of  thofe  Places. 

,  If  the  People  in  tliefe  two  Provinces  are  fuppos’d  a  Million,  and  that  all 
the  other  Parts  of  the  World  are  as  populous  as  thefe,  which  is  improbable 
theie  would  be  13,385  Millions  of  People  on  the  Face  of  the  whole  Earth  : 
but  the  Milt  of  this  Fifh  contain  d  150,000  Millions  of  Animalcules.,  which 
is  10  times  more  than  the  Number  of  Mankind. 

The  Seminal  VeJJels  of  a  Cock*  being  opened,  and  a  fmall  Drop  of  the  Se¬ 
men  fqueezed  out,  and  apply’d  to  th z  Microfcope,  great  Numbers  of  Ani¬ 
mals  were  feen  fwimming  therein  in  Legions,  and  eroding  one  another  like 
Clouds  in  a  ftormy  Day,  as  brifk  as  if  the  Cock  was  but  newly  dead,  -}•  altho’ 
it  was  killed  the  Day  before  ;  they  appear  as  at  Fig.  168.  if  viewed  with  due 

Attention,  ana  with  the  greateft  Magnifiers,  otherwife  only  in  the  Form  of 
Eels. 

M r*  Leeuwenhoek,  in  the  Spring-time,  when  the  Frogs  engender,  open’d 

the  Teiticles  of  the  Male,  jj  and  on  applying  fome  of  the  feminal  Matter  to 

the  Microfcope ,  Multitudes  of  Animalcules  appear’d  therein,  about  -r-oVo-  th 

Fart  of  the  Thicknefs  of  a  human  Hair  ;  and  there  Teemed  to  be  ten  thou- 

Tand  of  them  at  leaft  to  each  one  of  the  Female  Ova ,  their  Form  is  as  re- 
prefented  in  Fig.  169. 

Mr.  Leeuwenhoek  s  Method  of  computing  the  Size  of  Animalcules  was  this, 
he  placed  an  Hair  §  of  his  Head  near  them,  which  Hair  appear’d  an  Inch  in 
breadth  ;  and  being  fatished  that  60  of  thefe  Animalcules  could  lie  within 
that  Diameter ; .whence  their  Bodies  being  fpherical,  216,000  of  them  are 
but  equal  to  a  Globe,  whole  Diameter  is  no  more  than  the  Breadth  of  fuch 
an  Hair.  Another  Method  of  his  alfo  follows. 

He  firft  fuppos’d  a  Drop  of  Water  equal  to  a  Pea,  then  took  a  little 
Quantity  of  W  ater,  of  a  round  Figure,  as  big  as  a  Millet  Grain  ;  and  reckon¬ 
ed  thistobe  j-r  of  a  Pea ;  t  for  when  the  Axis  of  a  Millet  Seed  makes  i,  that 
of  a  lea  will  make  4i,  whence  it  follows,  that  the  Seed  of  a  Millet  is  at 
lead  the  qt  of  a  Pea ;  this  fmall  Quantity  of  Water  he  put  into  a  very 
flender  Glafs  1  ube,  dividing  by  this  Means  that  little  Water  into  25  or  30 
Farts,  and  found  more  than  ioo  Animalcula  in  the  TV  Part  of  Water,  e- 
qualhng  the  Bignefs  of  a  Millet  Seed.  Whence  it  appears,  that  if  iqoo 
are  to  e  feen  in  the  yo  Part  of  a  Millet  Seed,  there  may  be  feen  -30,000 
in  one  fuch  whole  Seed  ;  and  confequently  in  a  Drop  of  Water  91  times 
bigger  there  may  be  feen  2,730,000.  Befides  he  compared  the  Water  to 
the  Bulk  of  a  Grain  of  Sand  3  that  if  the  Axis  of  a  Grain  of  Sand  be  1,  that 
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of  a  Drop  of  Water  is  at  leaf!:  10,  confequently  a  Drop  1000  times  bigger 
r  than  that  Grain  of  Sand,  and  therefore  there  are  1,000,000  of  Animalcula 
1  in  one  Drop  of  Water,  at  the  Rate  of  1000  little  Animals  in  that  Quantity 
of  Water. 

*  In  the  fame  Manner  he  alfo  computed  that  4,096,000  Eggs  were  in 
i  the  Roe  of  a  Crab .  Each  of  which  received  its  Nourifhment  by  a  String 
(  from  the  Crab’s  Body. 

To  view  the  Animalcules  in  the  Milt  or  foft  Roes  of  Fifhes,  fqueeze  out 
a  little  of  it,  and  putting  the  Quantity  of  a  Pin’s  Head  upon  the  Glafs  R, 
dilute  it  with  River  or  Rain-Water,  till  they  have  fufficient  Room  to  fwim 
b  freely  about,  and  fhew  themfelves  to  Advantage. 

N.  B.  The  Eggs  f  in  the  Roe  and  Animalcules  in  the  Milt  of  Fifhes  of 
one  Year  old,  are  as  large  as  in  thofe  of  the  fame  Species  of  twenty  Years 
old. 

Some  of  the  feminal  Matter  taken  from  the  Tefticles  of  a  Dog,  |]abound- 
:  ed  with  Animalcules  in  Form  of  Fig.  170.  and  fome  of  them  remain’d  a* 

'  iive  after  having  been  kept  feven  §  Days  in  a  Glafs  Tube. 

The  Tefticles  of  a  Bare,  altho’  four  Days  f  dead,  were  found  to  be  ex- 
:  ceecling  full  of  Animalcules,  like  thofe  in  Dogs,  fwimming  in  a  clear  Li- 
i  quor,  but  without  Motion. 

A  Female  Rabbit  being  killed  immediately  after  the  Coitus,  and  the  Ute¬ 
rus  opened,  innumerable  Quantities  of  Animalcules  were  found  in  a  fmall 
t  Drop  taken  from  the  Mouth  of  the  Fallopian  Tube,  where  it  opens  into 
t  the  Matrix  ;  but  none  were  difcern’d  in  the  Uterus  itfelf,  or  farther  along 
the  Tube  ;  they  had  long  Tails,  and  moftly  **  fix  tranfparent  Globules  ap- 
i  pear’d  on  the  Body  of  each,  as  in  Fig.  171.  A  ;  tho5  fome  had  only  one 
!  Globule  at  the  End  of  the  Body,  and  another  in  the  Tail,  as  Fig.  17 1.  B. 

A  Buck  being  killed  in  Rutting-Time,  the  Vafa  Deferentia  were  found 
.  turgid,  and  full  of  a  milky  Fluid,  a  Drop  of  which  diluted  with  a  Drop  of 
'  warm  Water,  juft  enough  to  change  its  Colour,  and  then  applied  before 
:  the  Microfcope ,  appear’d  full  of  Animalcules  moving  very  brifkly  ||  ||. 

A  Drop  of  the  leminal  Matter  taken  from  the  Tefticles  of  a  Ram ,  flow- 
;  ed  with  Animalcules  in  as  great  Numbers  as  that  of  other  Creatures ;  but 
with  this  Difference,  that  they  fwam  in  Droves  together  the  fame  Way, 
and  feem’d  to  follow  their  Leader  §§  as  Sheep  do.  Nix.  Leeuwenhoek  found 
fo  much  Pleafure  in  this  Obfervation,  that  he  called  in  fome  Neighbours  to 
fhare  it  with  him. 

This  ingenious  Enquirer  after  Nature,  opened  the  Uterus  of  an  Ewe , 
about  feventeen  Days  after  fhe  had  been  coupled  with  a  Ram  and  in  one 
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of  the  Cornea  obferved  a  little  reddifh  flefhy  Subftance,  wherein  no  Shape 
could  be  diftinguifhed,  which  he  extended  very  gently  out  of  the  Round 
in  which  it  lay,  and  could  plainly  perceive  the  Formation  of  all  the  Verte¬ 
bra,  with  the  Blood-Vejfels  and  Ramifications  palling  over  them,  and  could 
lee  the  fpinal  Marrow  in  two  Places  *,  and  diftinguifhed  not  only  the 
Head)  but  alio  the  Mouth ,  Brain ,  and  Eyes ,  the  Bignefs  of  two  Grains  of 
Sand,  and  clear  as  Cryftal  he  likewife  fav/  the  Ribs  and  Inteftines,  tho’ 
the  whole  Creature  was  no  larger  than  the  eighth  Fart  of  a  Pea.  After 
which  he  open’d  the  Uterus  of  another  Ewe,  f  three  Days  from  the  Coitus, 
and  lea  rolling  the  Liquor  coming  therefrom  with  a  magnifying  Glafs,  ob¬ 
ferved  a  little  Particle  the  Size  of  a  Grain  of  Sand  ^  and  examined’  it  with 
a  very  good  Microfcope ,  and  with  great  Pleafure  found  it  to  be  an  exceed¬ 
ing  minute  Lamb,  lying  round  in  its  Integuments,  and  could  plainly  dilcern 
its  Mouth  and  Eyes. 

The  human  Semen  has  alfo  been  viewed  by  the  Microfcope ,  and  found  to 
be  as  plentifully  flocked  with  Animalcules,  as  that  of  other  Animals:  Mr. 
Leeuwenhoek  has  feen  more  than  10,000  living  Creatures  moving  in  a  Quan¬ 
tity  of  the  fluid  Part  thereof,  no  bigger  than  a  Grain  of  Sand  :  And  in  the 
thicker  Parts,  they  were  fo  thronged  together,  that  they  could  not  move 
for  one  another-,  their  Size  was  fmaller  than  the  red  Globules  of  the  Blood, 
and  even  lefs  than  a  millionth  Part  of  a  Grain  of  |[  Sand,  their  Bodies 
round  iffi  and  fiat  before,  as  in  Fig.  172.  but  ending  fharp  behind.  Their 
Tails  are  exceedingly  tranfparent,  and  five  times  longer,  and  flenderer  than 
their  Bodies.  They  move  by  the  Agitations  of  their  Tails  in  various  Bind¬ 
ings,  after  the  Manner  that  Eels  fwim. 

The  §  Animalcules  in  the  Semen  Mafculinum  of  all  Creatures  differ  but 
little  in  Shape  or  Bigneis,  for  which  Reafon  it  follows,  that  the  Animalcules 
may  be  diicover’d  in  the  Semen  of  the  final  left  Birds,  Quadrupeds,  and 
Fifhes  ;  nay,  and  even  in  Infedls  to.  For  Mr.  Leeuwenhoek  affirms,  that 
he  found  in  the  white  Matter  he  had  fometimes  fqueezed  from  the  hinder 
Parts  of  Male  $  Spiders,  a  prodigious  Number  of  Animalcules.  He  found 
them  alfo  in  the  Semen  of  the  (a)  Dormoufe ,  in  (b)  Oyfters,  in  (c)  Silk¬ 
worms,  in  the  (d)  Labella  minima,  or  fmall  Dragon  Fly,  the  common 
(e)  Fly,  in  the  Male  (f)  Flea,  in  (g)  Gnats,  and  many  other  Infects. 

It  is  obfervable  that  amongft  the  many  Species  of  Animalcules  found  in 
Waters,  and  other  Infufions,  there  are  none  like  thofe  in  Semine  j  but  that 
thefe  laft,  in  all  Sorts  of  Creatures,  have  a  general  Likenefs  to  each  other,  and 
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appear  in  continual  Motion  without  any  Intermiffion,  if  the  Fluid  be  but 

l  fufficientfor  them  to  fwim  in. 

It  is  farther  obfervable,  that  no  Animalcules  can  oe  round  in  the  Bleed,. 
Spittle,  Urine,  Gall,  Chyle,  or  any  other  ot  the  Humours,  except  the  Se¬ 
men  only. 

C  H  A  P.  XXV. 

]  .  Of  the  Oyfler. 


ANY  little  round  living  Animalcules  have  been  found  in  the  clear 
Liquor  of  an  Oyfler^  *  fuppofed  to  be  the  Animalcules  in  tnc  Roe 

01 mT Leeuwenhoek  open’d  an  Oyfler  on  the  4th  of  Auguft,^  (which  is  the 
Time  that  Oy  tiers  are  Suppos’d  to  breed)  and  took  out  of  it  a  piodigious 
Number  of  minute  Oyfters,  all  alive  and  fw.mm.ng  br.fcly  m  the  Liquor, 
by  the  Means  of  exceeding  finall  Organs,  extending  a  little  Way  beyond 
their  Shells,  which  he  calls  their  Beards  ,  in  thefe  he  could  d.ftmgu.lh  the 
oinina  of  the  Shells,  and  perceived  fome  that  were  dead  with  their 
Shells“  aping,  and  as  like  large  Oyfters  in  Form  as  one  Egg  is  like  another. 

Upon  opening  a  Female  Oyfler,  incredible  Multitudes  of  minute •  Oyfters, 
cover’d  with  little  Shells,  perfeftly  tranfparent,  were  plainly  feen  thuein  , 
in  another  they  were  found  of  a  browmfh  Colour,  without  any  apparent 

U  MonSi  obferved  a  ihining  clammy  Matter  which  ftuck  to  the 

Shells  of  Oyfters,  and  being  drawn  out,  (hone  t  ^rY«S,fide^Se 
which  was  four  or  five  Lines,  and  continued  fo  for  a  conlicierable  lime 

when  laid  on  the  Obferver’s  Hand,  and  afterwards  opening  more  than  20 
Dozpn  in  the  Dark,  and  then  examining  fome  of  this  filming  Matter  wi  1 
r he  found  it  to  confift  of  three  Sorts  of  real  Worms  One 
was  whifi,  having  a4  or  a5  forked  Fee,  on  each i  Safe  w„h  a  black Speck 
on  one  Side  of  the  Head,  taken  by  him  for  a  Ciyftalline  its  Back  like 
Eel  dripp’d  of  its  Skin  •,  the  fecond  was  red  refembhng  the  common 
Glow-worm,  with  Folds  on  its  Back,  Legs  like  the  former  and  aNofe  hke 
rof  a  Dog’s,  and  one  Eye  •,  the  third  Sort  was  fpeckled,  with  a  Head 
il-e  a  Seal  Tnd  many  Tu(ts  of  whitifh  Hair  on  its  Sides.  1  here  was  a 
b  ter  Species,  that  was  greyilh  with  a  big  Head,  and  two  Horns  like 
L  r  y  o  ’,1  .  ir  had  feven  or  eight  whitifti  Feet,  but  thefe  finned  not. 
'“he0 . MnSer  e.frl,  dilfolvabie  the  lead  Touch 

falling  from 


me  iwo  lutniu  -  a  ,  1  •  j 

turning  them  into  a  vifeous  and  aqueous  Matter,  wmch 
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the  Shell,  (luck  to  the  Obferver’s  Fingers,  and  (hone  therefor  20  Seconds. 
If  any  Part  of  it  fell  to  the  Ground  it  appeared  like  a  fmall  Piece  of  flaming 
Brimftone,  and  when  fhook  off  nimbly,  it  feemed  a  fmall  fhining  Line, 
which  was  diflipated  before  it  reached  the  Ground.  Some  of  it  was  whitifh, 
fome  reddifh,  but  both  afforded  a  violet  Colour  to  the  Eye.  The  Worms 
give  no  Light  when  irritated  ;  and  if  they  do,  it  lads  but  a  little  while : 
Whereas  in  thole  that  are  not  provoked,  it  continues  a  good  while. 

As  tainted  Flefj,  rotten  Wood,  Bodies  of  Lobfters ,  and  fome  other  Kinds 
of  FifJces ,  and  other  Subftances,  are  fometimes  found  to  fhine  with  a  Light 
refembling  the  foregoing,  may  it  not  probably  proceed  from  the  fame 
Caufe,  viz.  from  Animalcules  ?  Some  have  alfo  fuppofed,  that  the  Ignis 
Fatuus ,  Will  in  a  Wifp ,  or  Jack  in  a  Lanthorn ,  is  nothing  elfe  but  a  Swarm 
of  minute  Infedts,  that  emit  Light  round  them  in  the  Manner  Glow - 
worms  do. 

C  H  A  X5.  XXVL 
Of  the  Mufcle. 

I 

IN  a  Diffedtion  of  the  Ovarium  of  a.  Mufcle,  Mr.  Leeuwenhoek  difcovered 
Numbers  of  Embrio  Mufcles ,  *  which  appeared  as  plainly  in  the  Micro - 
fcope  as  the  Mufcle  does  to  the  naked  Eye  *,  lying  with  their  fharp  Ends 
faftned  to  the  Strings  or  Veffels  whereby  they  received  their  Nourishment. 
Thefe  minute  Embrio  Mufcles  are  in  due  Time  laid  or  placed  by  the 
Parent,  in  a  very  regular  and  clofe  Order,  on  the  Outflde  of  the  Shell ; 
where,  by  means  of  a  glewy  Matter,  they  adhere  very  faff,  and  continually 
increafe  in  Size  and  Strength-,  till  becoming  perfedt  Mufcles,  they  fall  off 
and  fhift  for  themfelves,  leaving  the  Holes  where  they  were  placed  behind 
them,  as  Abundance  of  Mufcle  fhells  when  viewed  by  the  Microfcope  can. 
fhew.  Two  or  three  thoufand  of  thefe  Eggs  adhering  fometimes  to  the 
..Shell  of  one  Mufcle  it  is  not  certain  they  are  all  fixed  there  by  the  Mufcle 
itfelf,  but  are  frequently  placed  there  by.  another  Mufcle.  The  fringed 
Edge  of  the  Mufcle,  called  by  Mr.  Leeuwenhoek  the  Beard,  has  in  every  the 
minuted  Part  of  it  fuch  a  Variety  of  Motions,  as  is  unconceivable*,  for  being 
compofed  of  longifh  Fibres,  each  Fibre  has  on  both  Sides  a  vafl:  many 
moving  Particles,  wrhich  one  would  almofl:  imagine  to  be  Animalcules  ff. 

The  Strings  or  Threads,  which  we  term  the  Beard,  are  compofed  of  a 
Glew,  which  the  Mufcle  applies  by  the  Help  of  its  Trunk  to  fome  fixed 
Body,  and  draws  out  as  a  Spider  does  its  Web,  thereby  fattening  itfelf, 
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that  it  may  not  be  wafti’d  away.  If  Mufcles  be  put  into  Salt  and  Water, 
they  will  fatten  themfelves  to  the  Sides  of  the  Veffel  we  place  them  in. 

Scallops,  Cockles,  Limpets,  Perriwinkles,  and  Abundance  of  other  Shell- 
fifh,  are  Gbjefts  that  have  as  yet  been  very  (lightly  examined  by  the  Mi¬ 
croscope  ;  and  therefore  the  ferious  Enquirer  into  Nature  s  fecret  Operations 
may  here  be  certain  of  difcovering  Beauties,  which  at  prefent  he  can  have 

no  Conception  of. 

CHAP.  XXVII. 

Of  the  Itch. 

Oftor  Bononio  hath  difcovered  that  this  Diftemper  owes  its  Rife  to  lit- 
tle  Metis  *  under  the  Cuticula,  whofe  continual  Bitings  caufe  an 
Ouling  of  the  Serum  from  the  Cutis,  and  produce  thole  Puftules  wheieby 

the  Difeafe  is  known.  ,  .  ... 

For  on  obferving  People  in  this  Diftemper  pull  out  of  the  Scabs,  little 

Bladders  of  Water  with  the  Point  of  a  Pin,  and  crack  f  them  like  Lice  upon 
their  Nails,  from  a  Place  fcabbed  over,  and  where  there  was  a  grievous 
Itching,  he  picked  out  a  little  Puftule,  and  from  thence  fqueezed  a 
thin  Matter,  in  which  he  could  but  juft  difcern  a  fmall  white  Globule;  but 
on  applying  it  to  his  Microfcope ,  found  it  to  be  a  minute  Animal  of  a 
whitilh  Colour,  in  Shape  refembling  a  Tortoife,  but  fomewhat  dark  on  its 
Back ;  it  is  reprefented  in  Fig.  173,  at  A  and  B,  they  have  feme  long  Hairs 
fix  Le^s,  afharpHead,  and  two  Horns,  and  are  very  nimble.  He  repeated 
this  Experiment*  on  Perfons  of  all  Ages,  Sexes,  and  Complexions,  and  at 
all  Seafons  of  the  Year,  and  found  the  fame  Sort  of  Animals  in  moft  of 
the  watery  Puftules ;  they  begin  to  enter  in  the  Furrows  of  the  Cuticula  by 
gnawing  and  working  in  their  Heads  till  they  are  quite  got  under  where 
They  caufe  a  grievous  Itching,  and  force  the  infected  Perfon  to  fcratc.  , 
which  only  heightens  the  Malady  :  From  his  frequent  Observations  he  alio 
faw  one  of  them  drop  an  Egg,  almoft  tranfparent,  from  the  hinder  I  art  of  its 
Body,  and  afterwards  faw  feveral  others  of  the  fame  Sort,  one  of  which 

is  reprefented  at  C,  Fig.  173.  .  .  r 

Hence  follows  the  Realon  why  this  Diftemper  is  io  very  catching,  Iince 
bv  fimple  Contaft  thefe  Animals  can  readily  pais  from  one  Perfon  to  another, 
not  only  from  their  fwift  Motion,  but  by  their  clinging  to  every  T  hing  they 
touch;  and  crawling  as  well  upon  the  Surface  of  the  Body,  as  under  the 
outward  Skin.  A  few  being  once  lodg’d,  they  multiply  apace  by  their 
nor  is  it  any  Wonder  if  this  Infe&ion  is  alfo  propagated  by  the 
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Sheets,  Towels,  Handkerchiefs,  or  Gloves,  ufed  by  itchy  People  ;  fince 
thefe  Animalcules  may  eafily  be  harboured  in  fuch  Things,  and  will  live 
out  of  the  Body  two  or  three  Days. 

This  Difcovery  alfo  accounts  why  this  Diftemper  is  never  cured  by  in¬ 
ternal  Medicines,  but  requires  lixivial  IVafhes,  Baths,  or  Ointments,  made 
up  of  Salts,  Vitriols,  Mercury,  Sulphur,  Precipitate  or  Sublimate,  or  fuch 
kinds  of  corrofive  and  penetrating  Remedies  as  ran  powerfully  kill  thefe 
Vermin  in  their  Skin.  It  is  neceffary  to  continue  the  Anointing  for  fome 
Days  after  the  Cure  feems  perfected  •,  for  though  the  Ointment  may  have 
deftroyed  all  the  living  Animalcules,  it  may  not  probably  have  killed  their 
Young  in  the  Eggs,  which  are  laid  in  Nells  in  the  Skin,  which  if  fufrered 
to  be  hatched  may  renew  the  Diftemper. 

CHAP.  XXVIII. 

Of  Animalcules  in  the  Teeth. 

I 

THESE  are  to  be  found  in  great  Numbers  of  different  Kinds*  in 
the  whitifh  Matter,  that  (licks  between  the  Teeth  of  Men,  Women , 
and  Children  *,  *  but  efpecially  between  the  Grinders,  although  they  wafh 
their  Teeth  frequently,  but  from  People  that  are  more  carelefs  a  Sort  of 
Eels  are  found.  The  firft  Sort  A,  Fig.  174.  move  along  very  fwiftly,  in 
Spittle  or  Water  without  Bubbles.  The  fecond  Sort  feen  at  B,  Fig.  174. 
move  in  the  Diredion  of  the  doted  Line.  The  third  Sort  is  feen  at  E,  and 
the  fourth  Sort  at  F. 

They  all  die  if  Vinegar  be  put  to  them  ;  from  whence  it  feems  probable, 
that  if  the  Teeth  and  Gums  be  frequently  wafhed  with  it,  it  may  be  a 
Means  to  preferve  them  from  thefe  Creatures. 

CHAP.  XXIX. 

Of  the  Snail. 

THIS  flow  paced  nimy  Animal  hath  many  curious  Obfervables. 

The  firft  are  its  {o\w  Eyes,  like  atramentous  Spots,  fixed  at  the  Ends 
of  its  Horns,  or  rather  at  the  Ends  of  thole  black  Filaments,  or  optick 
Nerves  that  are  fheathed  in  its  Horns,  which  it  can  thruft  out,  draw  in, 
turn,  or  dired  as  it  finds  Occafion.  If  when  the  Horns  are  fully  extend¬ 
ed,  you  nimbly  clip  off  their  Extremity,  and  place  them  before  the  Micro - 
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(cope  either  upon  the  Objeft  carrying  Glafs  R,  Fig.  2.  or  flick  the  End  of 
them  with  a  little  Turpentine  to  the  Point,  they  may  eafiiy  be  examined 
in  the  JJniverfcil  APicrofcope ,  with  all  the  Magniheis,  and  will  be  found  to 
be  two  Hemispherical  Eyes.  And  when  the  Stump  is  re-extended,  it  will 
appear  evidently  hollow,  or  tubular  to  the  naked  Eye. 

*  Snails  partake  of  the  Nature  of  both  Sexes,  infomuch  that  as  foon  as  one 
has  impregnated  the  other,  the  fame  Aft  of  Generation  is  immediately  re¬ 
turned  ;  each  of  them,  eighteen  Days  after  thefe  Approaches,  drop  and 
conceal  their  Eggs  in  the  Earth  ;  the  Young  of  which,  when  hatched,  ap¬ 
pear  with  Shells  compleatiy  formed  *.  . 

If  you  would  view  the  internal  Fabrick  of  this  Animal,  the  Mtcrofcope 

will  after  a  dextrous  Diffeftion  difcover  to  you  the  Heart ,  juft  againft  a 
round  Hole  near  the  Neck,  which  probably  is  the  Place  of  Refpiration 
the  Heart  may  be  feen  to  beat  near  a  Quarter  of  an  Hour  after  DiffeCbon.T 
Its  Guts  are  green  (from  the  Herbs  it  eats)  and  curioufly  branched  ov._i 
with  fine  capillary  white  Veins.  This  Creature,  how  contemptible  foever 
it  may  fee*,  hath  a  compleat  Sett  of  the  fame  Parts  and  Organs  with  other 
Animals,  as  Heart ,  Liver,  Spleen,  Stomach,  Guts,  Veins .and  Arteries. 

If  the  Head  be  cut  off,  a  little  Stone  will  be  found,  faici  to  be  of  a  diure- 
tick  Quality,  and  of  Angular  Service  in  gravelly  Disorders. 

They  have  a  Mouth  like  a  Hare  or  Rabbit,  and  leeth  as  repre.ented  in 
F'cr  i-r  whereof  ABC  Ihew  the  upper  jaw,  which  is  white  and  oi  a 
femicircular  Form  •,  the  lower  black  Part  C  D  E,  hath  feveral  prominent 
Parts  or  Teeth  F  F  F,  but  ail  fixed  together  io  as  to  compofe  the  lame 
Bone  Mr.  Hook  obferved  this  very  Snail  (of  which  the  figure  now  befoie 
us  is  a  Picture  of  its  Teeth)  to  feed  on  the  Leaves  of  a  Rofe-tree,  and  to 
I  hite  out  half-round  Bits  of  the  Size  and  Shape  of  the  Letter  ~. 

If  a  Snail  be  fuffered  to  creep  upon  a  Bit  of  Glafs,  you  may  by  the  nake 
|  Eye  (but  better  if  you  apply  the  Hand-Glafs  of  your  Microlcope  to  view  it 
t  through)  obferve  a  little  cloudy  Stream  palling  from  its  rail  to  the  Head, 
1  that  never  returns  the  fame  Way  •,  and  this  as  long  as  the  Snail  is  in 

[  Motion. 

C  H  A  P.  XXX. 

Of  the  Scales  of  Fijhes. 


HE  outride  Coverings  of  Fifties  are  Scales,  formed  with  inconceiva- 
—  ble  Beauty  and  Regularity  ;  feme  longifli,  fome  round,  feme  trian¬ 
gular,  fome  fquare,  and  fome  or  other  oi  all  the  Variety  ol  Shapes  imagin 
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^Je ;  Some  again  are  armed  with  fharp  Prickles,  as  thofe  o?  the  Perch, 
Soal '  &c.  others  have  fmooth  Edges,  as  the  Cod-Fijh,  Carp,  Tench,  &c. 
There  is  likewife  a  great  Variety  even  in  the  fame  Fifh  ;  for  the  Scales  ta¬ 
ken  from  the  Belly  S the  Back,  the  Sides,  the  Head,  and  all  the  other  Parts 

are  verv  different  from  each  other.  _  ,  , 

The  Scale  of  a  Soal  Fifh  is  delineated,  as  it  appear  d  in  th t  Microfcope,  at 
Ficr  176  whereof  CDEF  reprefents  that  Part  of  the  Scale  which  fliews 
k&  2  .he  On. fide  of  the  Fifh,  and  A  B  C  D  .h.  Pa*  **  » 

the  Skin,  being  as  it  were  furrowed,  that  it  might  hold  the  falter,  eac 
which  is  terminated  on  the  Outf.de  by  pointed  Spikes,  and  every  other  of 

thefe  much  longer  than  the  interjacent  ones.  .  ,  11 

Mr.  Leeuwenhoek  fuppofes  thefe  Scales  not  to  be  fhed  during  the  w  o  e 
Life  of  the  Animal  -,  but  to  have  an  annual  Addition  o  a  new  Scale  grow¬ 
ing  over  the  old  one,  and  extending  eve ry  Way  beyond  its  Edges,  in  I  ro- 
portion  to  the  Fifhes  Growth  :  Somewhat  in  the  fame  Manner  as  the  Wood 
of  Trees  enlarge  yearly  by  the  Addition  of  a  new  Circle  next  the  Bark  •, 
and  as  the  A"e  of  a  Tree  may  be  known  by  its  Number  of  Ringlets ;  fo  in 
Fifhes  the  Number  of  Plates  +  compofing  their  Scales,  denote  to  us  their 

A  To  prepare  Scales  for  the  Microfcope,  take  them  carefully  off  with  a  Pair 
of  Nippers,  and  wafli  them  very  clean,  and  place  them  in  a  fmooth  Paper, 
between  the  Leaves  of  a  Book  to  make  them  dry  and  flat,  and  then  place 
them  in  Sliders  between  the  Talcs  for  Examination. 

The  Eel,  Snake,  Viper,  Lizard,  Slow  Worm,  and  the  Eft,  See.  afford  a 
oreat  Variety  of  Scales.  The  Dog-Fijh  Scales  confift  of  a  great  Number  of 
horny  Points,  which  appear  in  the  Microfcope  to  be  curioufly  ridged  or  carved. 


CHAP.  XXXI. 

Of  Spiders. 

THERE  are  fo  many  different  Sorts  of  Spiders,  and  their  Form  fo 
generally  known,  that  a  Defcription  of  them  in  this  E  ace,  cannot  e 
expeaed.  I  fhall  therefore  proceed  to  deferibe  feme  of  thofe  Particulars  of 
this  Creature,  that  are  only  to  be  difeover  d  with  the  Afliffance  o  le 

crofcope .  r  j  r  •  : 

,  Some  Spiders  have  fix  Eyes,  others  eight,  others  fewer,  an 
They  all  feem  to  be  Creatures  of  Prey,  and  to  feed  onoAcT  imaXl i  li nle tts, 
but  their  Ways  of  catching  them  are  very  different.  The  ep  er  pi  e 
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by  running  on  his  Prey  ;  the  Hunting  Spider  by  leaping  on  it ;  other  Sorts 
weave  Nets,  or  Cobwebs,  whereby  they  enfnare  them.  Nature  having 
equipped  them  both  with  Materials  and  Tools,  and  taught  them  how  to 
work  and  weave  their  Nets,  and  lie  Perdue,  and  to  Watch  diligently,  and 
run  on  any  Fly,  as  foon  as  ever  entangled. 

Their  Eyes  are  immoveable  and  tranfparent,  but  not  pearl’d  ;  they  are 
fituated  in  a  mo  ft  curious  Manner,  and  deferve  the  ftri&eft  Examination. 

The  Way  to  view  them  is  to  cut  off  the  Legs  and  Tail,  and  bring  only 
the  Head  Part  before  the  Microfcope ,  upon  the  Glafs  R,  of  Fig.  2.  or 
to  (tick  them  upon  the  Point  1,  or  pinch  them  between  the  Nippers  of  the 
fame  Figure,  and  fo  apply  them  to  the  Microfcope . 

They  have  all  eight  Legs,  and  two  Arms,  or  fhorter  Legs  near  their 
Mouth,  that  affift  in  taking  their  Prey  ;  they  are  befet  thickly  with  Hairs, 
have  each  fix  Joints,  and  end  with  two  hooked  Claws,  ferrated,  *  or  having 
Teeth  on  their  Infide,  whereby  they  cling  faff  to  any  Thing;  and  may  be 
often  feen  to  hang  down  from  the  Branch  of  a  Tree,  on  a  Thread  of  their 
own  making,  affifted  by  the  Help  of  thefe  Claws. 

Fig,  177.  reprefents  Part  of  the  Leg  of  a  Spider  %  B,  C,  D,  fhew  the  two 
extreme  Claws  armed  with  Teeth  like  Saws;  E,  the  third  that  hath  no  Teeth. 
It  is  certain,  that  when  the  Spider  does  not  wind  itfelf  by  its  Thread  up¬ 
wards,  but  runs  along  its  Web,  it  then  takes  hold  of  the  fpun  Thread  with 
this  third  Claw.  This  Spider  had  eight  Eyes,  two  of  which  were  on  the 
Top  of  the  Head,  to  fee  what  paffes  before  him  ;  below  thefe  two  others, 
which  look  ftrait  forwards  ;  on  each  Side  of  the  Head  were  two  more,  the 
two  foremoft  to  fee  collaterally  before  him,  and  the  two  hindmoft  to  fee 
backwards. 

Fig.  182.  reprefents  that  Part  of  the  Head,  which  contain’d  the  Eyes  fe- 
parated  from  the  Membrane  in  which  it  lay.  P  Q,  the  Eyes  that  look  up¬ 
wards,  K  L  thofe  that  look  ftrait  forward,  I  M  thofe  that  look  fideways 
forward,  H  N  thofe  that  look  fideways  backward.  They  have  no  Eye-lids, 
but  are  fortified  with  a  hard,  polifhed  and  tranfparent  Cruft  :  As  thefe 
Eyes  are  immoveable,  Nature  hath  indulged  them  with  fo  large  a  Number, 
to  give  them  Information  of  any  Thing  that  any  Ways  concerns  them. 

Every  Spider  is  furniftied  with  a  Pair  of  Forceps,  reprefented  at  A  B, 
and  C  D,  Fig.  183.  in  the  fore-part  of  its  Head.  They  ftand  horizontally, 
and  when  not  made  Ufe  of,  they  let  the  Claw  of  them  fall  down  on  their 
refpedtive  Branches,  like  a  Knife  clafped  upon  its  Haft,  as  at  C  D,  and 
there  they  lie  between  two  Rows  of  Teeth,  that  are  like  wife  employed  to 
hold  faft  its  Prey. 

Authors  are  divided  in  their  Opinions  on  the  Poifon  of  Spiders,  fome 
calling  thefe  Forceps  Stings ;  as  Mr.  Leeuwenhoek ,  who  calls  the  hooked 
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Claws  A  B  and  C  D  Stings ;  and  fays,  that  towards  their  Extremity  at  B 
and  C  are  two  fmall  Holes,  from  whence,  according  to  all  Appearance, 
when  it  (trikes  its  Enemy,  it  therefrom  ejedts  a  liquid  Matter,  we  call 
Poifon. 

He  put  a  Frog  and  a  Spider  together  into  a  Glafs,  and  having  made  the 
Spider  (ting  *  the  Frog  divers  Times,  the  Frog  died  in  about  an  Hour’s 
Time. 

Dr.  Mead  believes  this  to  be  a  Miftake,  and  that  while  the  Spider  bites, 
a  fhort  white  Probofcis  "f  is  thruft  out  from  the  Mouth,  which  inftilsa  Liquor 
into  the  Wound. 

They  frequently  ca(t  their  Skins,  which  are  to  be  found  in  Cobwebs,  in 
which  the  Forceps  may  be  examined,  being  always  fhed  with  the  Skins, 
and  eafier  feparated  than  when  alive.  They  are  commonly  fpread  out  to 
View,  and  by  their  Tranfparency,  every  minute  Part  is  feen  with  much  Di- 
ltindtnels. 

The  Microfcope  hath  alfo  informed  us  of  the  Manner  how  the  Spiders 
weave  their  Webs^  and  of  their  Contexture ,  for  the  Performance  of  which. 
Nature  hath  endowed  them  with  five  little  feats ,  or  Nipples ,  near  the  Ex¬ 
tremity  of  the  Tail ;  whence  a  gloomy  Liquor  proceeds,  which  adheres  to 
any  Thing  its  prefied  againft  11,  and  being  drawn  out,  hardens  inftantly 
in  the  Air,  and  becomes  a  String  or  Thread  ftrong  enough  to  bear  five  or 
fix  times  the  Weight  of  the  Spider's  Body  *,  this  Thread  is  compofed  of  fe- 
veral  finer  ones ,  that  are  drawn  out  feparately,  but  §  unite  together  at  two 
or  three  Hair’s  Breadth  diftant  from  the  Body  of  the  Spider.  The  Threads 
are  finer  or  coarfer,  according  to  the  Size  of  the  Spider  that  fpins  them. 

Fig.  178.  reprefents  aPart  of  the  Threads,  which  came  out  of  two  of 
their  working  Inftruments,  and  were  divided  from  each  other,  juft  as  they 
iffued  from  the  Body ;  and  RST  V,  Fig.  179.  reprefents  one  of  the  four  outer- 
moft  Inftruments  or  Nipples,  with  its  Quills  or  Reeds,  which  put  together,, 
is  not  fo  large  as  a  common  Grain  of  Sand  *,  from  whence  it  is  eafy  to  con¬ 
ceive,  how  fmall  thofe  Inftruments  muft  be,  and  how  fine  the  Threads 
encafed  within  them  :  At  W  thefe  working  Inftruments  ftood  as  thick  by 
each  other,  as  they  are  reprefented  between  R  and  S.  And  that  Part  of 
the  Figure,  from  the  Sight,  was  not  cover’d  with  thofe  Sort  of  Quills,  but 
with  Hairs  only  :  It  is  alfo  obfervable,  that  a  few  of  thefe  Inftruments  are 
bigger  than  the  reft,  and  confequently  produce  a  larger  Thread.  C  F, 
Fig.  180.  reprefents  one  of  thefe  between  two  others  of  the  fmaller  Sort 
D  E  and  A  B,  one  of  which  had  a  wrinkled  or  harled  Thread. 

Spiders  emit  their  Eggs,  not  out  of  the  hinder  Part  of  their  Body,  as  in 
all  other  Animals,  but  under  that  upper  Part  of  the  Belly,  near  the  hind 
Legs,  where  grows  a  Kind  of  Hook,  of  a  particular  Figure,  which  partly 
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covers  the  Aperture,  from  whence  the  Eggs  iflfue.  Fig.  181.  reprefents  a 
\  Spider  of  an  ordinary  Size,  with  its  Legs  contra&ed,  as  if  it  was  dead,  in 
order  to  fhew  the  above-mention’d  Aperture  ;  and  at  D  the  Hook  is  feen. 

Fig.  184.  G  H  I  K  fhews  the  Hook  feparated  from  the  Spider  s  Body, 
as  it  appear’d  through  the  Microfcope  between  I  and  K  are  feen  the 
Wrinkles  or  Folds,  which  Mr.  Leeuwenhoek  fuppofes  are  made  to  produce 
a  more  than  ordinary  Motion  :  E  F  fhews  the  Part  that  join’d  it  to  the  Bo¬ 
dy,  and  between  F  and  G  are  two  round  Balls.  The  Ufe  of  which  he  could 
not  difcover. 

The  Eggs  of  fome  Spiders  are  a  good  Object,  being  flattifli  at  one  End, 
and  round  at  the  other,  with  a  DeprefTion  at  the  Center  of  the  flattifli 
End,  and  a  yellowifli  Circle  round  it ;  their  Colour  is  a  blueifh  white  like 
counterfeited  *  Pearl ;  when  they  hatch,  the  little  Spiders  come  out  perfect¬ 
ly  form’d,  and  very  nimble.  They  depofite  their  Eggs  to  the  amount  of 
five  or  fix  hundred,  in  a  Bag  ftrongly  compos’d  of  their  own  Web, 
which  the  Spider  either  carries  under  her  Belly,  and  guards  with  the  great- 
[]  eft  Care,  or  el fe  hides  it  in  fome  fafe  Recefs.  When  juft  hatched,  the 
:  young  Spiders  make  an  entertaining  Objed  for  the  Microfcope. 

The  Current  of  the  Blood  may  be  feen  in  the  Legs  and  Body  of  Spiders , 
a  as  has  been  before  hinted  ;  many  other  Wonders  will  be  difcover’d  by  the 
1 '  Curious  in  the  Diflfedtion  and  Examination  of  their  feveral  Parts. 

The  Carter ,  Shepherd ,  Fields  or  Long-legged  Spider ,  is  different  from 
moft  other  Spiders  in  two  Particulars,  the  firft,  which  is  only  difcoverable 
v  by  the  Microfcope ,  is  the  curious  Contrivance  of  its  Eyes ;  it  has  only  two, 
n  and  thofe  placed  upon  the  Top  of  a  fmall  Pillar,  rifling  perpendicularly  out 
:  of  the  Middle  of  its  Back,  or  rather  the  Crown  of  its  Head,  f  The  two 
Eyes,  B  B,  Fig.  185.  were  placed  Back  to  Back,  with  the  tranfparent  Parts 
■  or  Pupils  more  protuberant  than  the  reft  of  the  circumambient  Matter,  (| 
looking  towards  either  Side,  but  fomething  more  forward  than  backwards. 
C,  Fig.  187.  fhews  the  Column  on  which  they  ftood,  and  DD  the  Crown  of 
the  Head. 

The  fecond  Peculiarity  is  the  prodigious  Length  of  its  Legs,  which  are 
ji  eight  in  Number,  in  Proportion  to  its  fmall  round  Body.  Each  Leg  of  this, 
of  which  the  Figures  185,  and  186,  are  a  Reprefentation,  was  above  16 
i!  times  the  whole  Length  of  its  Body  -,  they  are  jointed  juft  like  thofe  of  a 
Crab-,  each  of  which  proceeds  from  a  fmall  fhell-like  Cafe,  of  a  conical 
i  Figure,  as  at  I  I  I  I,  &c.  of  Fig.  186.  which  reprefents  the  under  Part  of 
i;j  its  Belly,  thefe  are  faftned  on  to  the  protuberant  Body  of  the  Infedt,  form- 
i  ing  a  Kind  of  blunt  Cone,  whofe  Apex  is  at  M,  about  which  the  fmaller 
ij  Cones  of  the  Legs  are  placed,  each  of  them  reaching  almoft  to  the  Top, 
in  fo  admirable  a  Manner,  as  does  not  a  little  manifeft  the  Wifdom  of 

«  . 
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Nature’s  Alm'ghty  Architect,  in  the  Contrivance  thereof.  It  has  two  fore 
Claws  K  K  tipped  with  Black  like  a  Crab’s,  which  open  and  Ihut  exadly 
like  thofe  in  a  Scorpion ,  and  are  Saw-like  or  indented  on  the  Infide.  Its 
Horns  are  feen  at  A  A  and  Mouth  at  L. 

The  bell  Way  to  obferve  this  Spider  is  to  cut  off  all  its  Legs,  and  place 
it  before  the  Microfcope  upon  the  Objed  carrying  Glafs  R,  of  Fig.  2,  or 
upon  the  black  and  white  Objed-Plate. 

The  little  white  Field-Spider  with  fhort  Legs,  found  plentifully  among  new 
Hay,  whofeBody  appears  like  white  Amber,  emboffed  with  black  Knobs,  out 
of  each  whereof  grow  Prickles.like  Whinpricks,  fome  have  fix,  fomeemht 
Eyes,  that  may  be  diftindly  feen,  quick  and  lively  ;  each  Eye  has  a  violet 
blue  Pupil,  *  clear,  and  admirably  furrounded  by  a  pale  yellow  Circle. 

The  wandring  or  hunting  Spider,  who  fpins  no  Web,  but  runs  and 
leaps  by  Fits,  has  two  Tufts  of  Feathers  fixt  to  its  fore  Paws,  which,  to¬ 
gether  with  the  great  Variety  of  Colouring  all  over  this  Animal,  affords  a 
beautiful  and  delightful  Profped  for  the  Microfcope. 

There  is  a  red  Mite  or  Loufe  often  found  feeding  upon  Spiders,  in  Shape 
much  like  a  Tortoife,  f  with  a  little  Head,  and  fix  long  but  ffnall  Legs ; 
and  about  the  Legs  of  the  Field-Spider  they  cling  exceeding  clofe  whllft 
the  Animal  is  alive,  but  when  dead  they  all  fall  off  and  creep  away. 

Mr.  Bon  hath  made  feveral  Pair  of  Stockings  and  Gloves,  from  a  Silk  + 
wound  off  from  the  Egg  Bags  of  ihort  legged  Spiders. 

CHAP.  XXXII. 

Of  the  Sting  and  Scraper  of  a  Bee. 

AS  the  Contrivance  and  Strudure  of  the  Stings  of  mod  Infeds  are 
nearly  alike,  they  will  be  fufficiently  underflood  by  a  Defcription  of 
that  of  a  Bee,  as  difcovered  by  the  Microfcope. 

A  Bee's  Sting  is  a  horny  Sheath  or  Scabbard,  that  includes  two  bearded 
lJarts  ;  this  Sheath  ends  in  a  Point,  near  the  Extremity  whereof  a  Slit 
opens,  through  which  at  the  Time  of  flinging,  two  bearded  Darts  are  pro¬ 
truded  beyond  the  End  of  the  Sheath,  one  whereof  being  a  little  longer 
than  the  other,  fixes  its  Beard  firfl,  but  the  other  immediately  after ;  they 
penetrate  alternately  deeper  and  deeper,  taking  hold  of  the  Flefh  with  their 
Hooks  till  the  whole  Sting  becomes  buried  in  the  Wound,  and  then  a  ve- 
nemous  Juice  is  mjeded  through  the  fame  Sheath,  from  a  little  Bag  at  the 
Root  of  the  Sting,  which  occafions  an  acute  Pain,  and  a  Swelling  of  the 
art  continues  fometimes  for  feveral  Days  after.  This  is  befl  prevented  by 

-  Pcnv.  Mi.  Ob.  p.  13.  f  iViv.  Mi.  Ob.  }.  19.  }  Phi.  Tran.  No.  325. 
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enlarging  the  Wound  immediately  to  give  it  fome  Difcharge,  and  anoint¬ 
ing  iff  with  a  little  common  Oil.  ,  . 

ABC  Fig.  188.  reprefents  the  Sheath  or  Cafe,  out  of  which  the  two 

Stinrs  or  rather  Spears  are  protruded.  *  E  the  Cavity,  in  which  they  lie. 
j  c  the  Thicknefs  of  the  Cafe  below  and  about  C,  A,  the  two  Spears  fhew 
■themfelves  each  in  a  feparate  Place.  Fig.  189,  Ihews  Part  of  the  Sting 
I  taken  out  of  the  Sheath,  K  its  Edge  or  bearded  Part,  L  its  Back  without 
Tipqrds  MN  Fi°\  iqo,  reprefents  the  whole  Sting  taken  out  of  the  Sheath 
:  with  its  Back  that 'is  without  Beards  next  the  Eye the  upper  Part  M  O  is  in- 
dofed  round  about  and  hollow  within,  the  lower  Part  O  P  open  ;  P  N  (hews 
:  Part  of  the  broken  Nerve,  QR  is  Part  of  the  Body -fatten'd  to  the  Sting, 
and  placed  in  the  thicker  Part  of  the  Cafe  D  C  A,  Pig.  1 88.  A  B  C,  Fig. 

1  q  1  reprefents  both  the  Darts  as  they  lie  together  clofe  againft  the  Sheath  || ; 
vet  one  of  them  with  its  Point  a  little  before  that  of  the  other,  to  be  ready 
(as  I  conceive)  to  be  darted  into  the  Flefli.  And  Fig.  192  Ihews  both  the 
i, Darts  in  part  out  of  the  Sheath-,  and  one  a  little  higher  than  the  other, 

ias  if  it  were  at  work.  .  .  -  ,  ,  ,  , 

Ficr.  r09,  reprefents  one  of  the  two  Arms  wherewith  Mr.  Leeuwenhoek 

■  thinks  the  Bee  makes  her  Honey-Combs,  and  are  furnifh  d  with  three  pe¬ 
culiar  Joints  as  at  D,  A,  B.  Fig.  194,  is  one  of  the  Scrapers ^placed  on  the 
fore  Part  of  the  Head,  by  which  Ihe  fcrapes  the  Wax  from  Flowers.  Fig. 

2 q  r  is  the  Wiper  placed  forward  on  the  Head,  and  with  it  Ihe  wipes  the 
Honey  off  the  Flowers  all  which  Inftruments  when  the  Bee  hath  done 
working  are  fkilfully  fheathed  under  her  Head.  Fig.  196  repreients  the 

Scraper  of  a  wild  Bee. 

When  the  Barts  are  (truck  deep  in  tne  Flefh,  if  the  wounded  Perjon 
i (tarts  before  the  Bee  can  difengage  them,  (be  leaves  her  Sting  behind  in  the 
Wound',  but  if  he  has  Patience  to  wait  until  (be  withdraws  the  Spears  into 

their  Scabbard,  the  Wound  becomes  much  lefs  painful. 

If  you  divide  a  Bee ,  efpecially  an  Humble  Bee ,  §  near  the  Neck,  you  will 
fee  the  Heart  beat  moft  lively,  which  is  a  white  pulling  Particie. 

Within  the  yellow  Plujh  or  Fur  of  humble  Bees  you  may  frequently  find 
a  fmall  whitilb  very  nimble  Animal,  **  not  much  unlike  the  Shape  and 

Form  of  a  Cheefe  Mite.  . 

The  Way  to  view  a  Bee's  Sting  with  the  Microfcope,  is  to  cut  on  the 

End  of  its  Tail  and  then  touching  it  with  a  Pin  or  Needle,  it  will  thruft  out 
the  Sting  and  Darts,  which  may  be  fnipt  off  with  a  Pair  of  Sciffars  and 
kept  for  Obfervation  or  if  you  catch  a  Bee  in  a  Leather  Glove,  its  Sting 
will  be  left  therein,  being  unable  to  difengage  its  Hooks  from  Leather  : 
And  when  it  is  quite  dead,  which  it  will  not  be  till  after  feveral  Hours, 

*  Arc.  Nat.  Will.  Ef.  133.  Phi.  frm.  No.  97.  '  II  Derbam  Ph.Pheo.  f. 
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you  may  quite  extraft  it  with  its  Darts  and  Hooks ;  by  fqueezing  the  Tail 
pulling  out  the  Sting  *,  and  prefling  it  at  the  Bottom,  you  may  likewife 
pufh  up  the  Darts  •,  but  without  fome  Pradice  this  will  be  a  little  difficult 

The  poifonous  Juice  may  eafily  be  found  in  the  Bag  which  contains  it- 
and  by  letting  the  Bee  ftrike  its  Sting  upon  fome  hard  Body,  enough  of 
the  laid  Juice  may  be  obtained  to  put  upon  a  Slip  of  Glafs,  in  order  to  view 
the  Salts  floating  therein  at  firft,  and  afterwards  ffiooting  into  Cryftals  •  or  * 
if  you  gently  fqueeze  its  Tail,  you  may  perceive  a  Drop  of  this  diaphanous 
Liquor  at  the  very  End  of  the  Sting,  which  if  wiped  off  will  be  imme- 
diately  renew’d. 

The  Stings  of  Scorpions  may  be  examined  in  the  like  Manner. 

Th£'  Poifon  of  Vipers  has  alfo  been  viewed  by  the  Microfcope,  but  for 
a  Defcription  of  this  I  ffiall  refer  the  Reader  to  Dr.  Mead' s  Effay  on 
Poifons.  J  ]  1 


CHAP.  XXXIII. 

Of  Animalcula  in  Fluids. 

Sect.! 

‘ 

'  % 

TH  E  Microfcope  hath  difcovered  to  us  that  the  fmalleft  of  all  living 
Creatures ,  we  have  been  able  to  trace,  are  the  Animalcula  in  Fluids, 
which  would  for  ever  have  remained  invifible,  had  it  not  been  for  the  Affift- 
ance  of  that  Inftrument. 

Vfne£ar'  Hay->  Straw>  GraA  Oats ,  &c.  or  any  other  ve¬ 
getable  Production  be  infufed  a  few  Days  in  Water,  expofed  all  that  Time 

to  the  open  Air  ;  they  will  abound  with  inexpreffible  Numbers  of  minute 
hving  Cieatures  peculiar  to  themfelves,  but  of  various  Forms  and  Sizes. 

iereo  feveral  of  the  fame  Species  of  Animalcula ,  are  frequently  to  be 
met  with  in  different  Infufions,  and  even  in  Waters,  that  have  been  ex- 
poled  especially  m  September ,  without  any  Mixture  ;  fuch  have  been  fre- 

q|Uen  •  /°Und  therein’  as  are  found  in  thc  Cavity  of  a  Cabbage  leaf, ,  or  on 
tie  lPJaffts'>  i  &c.  and  that  certainly  feveral  ofthefe  are  the  fame  Animals 
Jnc^r  1  Forms,  fuch  a  regular  Procefs  being  obferved  in  them,  and 
con  Iran  t  Uniformity  in  their  Appearance,  makes  it  probable  that  moft  of 
t  em  are  produced  from  the  Spawn  of  fome  invifible  volatile  Parents,  and 
^enerate  ue  Gnats  and  feveral  other  Sorts  of  Flies,  which  are  bred  and 
un  eigo  feveral  Changes  in  the  Wacer  before  they  take  Wing  ;  that  fome 
of  them  originally  may  be  Water  InfeCls,  or  really  Fifh,  fmall  enough  to 

Po-jj.  Mi.  Ob.  p.  4.  p  Pb.  Fran .  No.  284. 
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be  raifed  in  Spawn  with  the  Vapours,  and  to  fail  down  again  in  Rain,  and 
to  grow  and  breed  in  Water  that  is  kept. 

It  has  been  thought  that  thefe  minute  Flies,  which  hover  every  Way  in 
;  the  Air,  when  they  find  a  Fluid  ftored  with  a  convenient  Nourifhment  for 
:  their  future  Offspring,  refort  to  it  in  Swarms  to  Jay  their  Eggs,  which  be¬ 
ing  foon  hatched,  the  Animalcula  produced  therefrom  fwim  about,  and 
live  happily,  till  grown  to  a  certain  Size,  change  their  Forms,  take  Wing, 
and  fly  away. 

If  the  Infufion  is  covered  only  with  a  fine  Lawn  or  Muflin,  few  Animal¬ 
cules  will  be  found  therein  ;  but  if  it  Hands  open  it  will  be  full  of  Life  in  a 
/  few  Days :  In  the  leaf!  Drop  taken  from  the  Surface  of  fuch  Infufion,  the 
!  Microfcope  will  difcover  Millions  of  living  Creatures. 

Sect.  II. 

■ 

i  Of  Eels ,  Serpents,  or  little  worm-like  Animalcula, 

found  in  Vinegar  and  Tafle. 

I  ‘ 

IF  Vinegar  be  expofed  to  the  open  Air  but  a  few  Days  in  hot  Weather, 
it  will  abound  with  Eei-like  Animalcula ,  reprefented  by  Fig.  197,  two 
of  which  are  feen  at  A,  making  equal  Undulations,  fometimes  four  or  five 
are  feen  to  move  in  the  fame  Manner  ;  at  B,  B,  B,  B,  are  fhewn  four  others: 
differently  coiled,  they  coil  and  uncoil  themfelves  with  a  furprifing  Swiftnefs, 
at  C  is  a  Reprefentation  of  one  with  a  forked  Tail.  Monfleur  Joblot  faw 
but  one  of  thefe  in  36  Years  Obfervation :  However,  the  folar  Microfcope 
feldom  fails  of  difcovering  fome  of  them  every  Obfervation,  That  marked 
D,  although  its  Mouth  feems  different  from  the  reft,  is  not  fo,  but  owing  to 
its  not  being  reprefented  in  the  fame  Pofition.  They  are  to  be  applied  to 
the  Univerfal  Microfcope,  by  taking  up  a  Drop  of  the  Vinegar  on  a  Pin’s 
Head,  and  placing  it  upon  the  Objed  carrying  Glafs  R,  Fig.  2.  When 
this  Drop  begins  to  evaporate,  their  Motion  will  be  confiderably  retarded, 
at  which  Time  their  Mouths  may  be  feen,  and  many  other  Particulars  may 
be  obferved  in  them. 

Some  People  have  imagined,  that  the  Sharpnefs  of  the  Vinegar,  is  occa- 
fioned  by  the  Eels  ftriking  their  pointed  Tails  again!!  the  Tongue  and  Palate ; 
but  it  is  very  certain  that  the  foureft  Vinegar  hath  none  of  thofe  Eels,  and 
that  its  Pungency  is  intirely  owing  to  the  pointed  Figure  of  its  Salts,  which 
float  therein. 

Animalcula  in  the  Shape  of  Eels  are  often  found  in  many  Infufions  but  of 
a  different  Size. 

Joblott's  Ot.  p.  2.  Imprime  a  Paris.  1718. 
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Dr.  Powers  obferves,  that  if  Vinegar,  in  which  thcfe  Eels  abound  be 
but  moderateiy  heated  *  they  will  all  die,  and  fink  to  the  Bottom  But 
Cold  does  not  hurt  them,  for  after  fuch  Vinegar  had  been  expos’d  a' whole 
Night  to  the  ieyereft  Froft,  and  was  frozen  and  thawed,  and  frozen  a^ain 
and  (o  feveral  I  lines  over,  they  were  as  brifk  as  ever :  He  alfo  telfs 
that  he  put  fome  Vinegar  full  of  thefe  Eels  into  an  Lffence  Glafs,  and  DOm! 
ed  thereon  about  the  lame  Quantity  of  Oil,  which  floating  on  the  Vinegar 
all  the  Eds  would i  conftantly  creep  up  into  the  Oil,  when  the  Vinegar  bemin 
C0J!LeP’  but  when  lC  thawed,  they  as  conftantly  returned  to  it  again  ° 
To  furnifh  yourfelf  with  minute  Eels,  always  ready  for  the  Microbe 
boil  a  little -  Flour  and  Water,  till  it  comes  to'  the  Confiftence  of  fuch  Pale' 
as  the  Bookbinders  and  Shoemakers  ufe ;  expofe  it  to  the  Air  in  an  oren 
,  e  .  ’  an,d  to  prevent  its  hardening,  or  becoming  mouldy  on  the  Surface 
beat  it  we  together  whenever  you  find  it  tends  that  Way  ;  after  a  few’ 
ays  it  will  turn  lour,  and  then  if  it  be  examined  with  Attention,  you  will 
find  Tboufands  of  thofe  Eels  on  the  Surface  thereof.  To  preferve  them  a 
the  Year  you  need  only  put  a  little  Water  to  them,  if  the  Pafte  grows  dry 
or  a  Supply  of  other  Pafte,  always  obfervmg  to  keep  the  Surface  in  a  rigln 
Condition,  which  will  be  eafily  done  when  it  is  once  ftored  with  thefe  Ant 
malcula  Then  continual  Motion  will  prevent  any  Mouldinefs  thereon 
Apply  them  to  the  Microfcope  upon  the  Objed  carrying  Glafs' R 
Fig.  2  firft  putting  on  it  a  Drop  ofWater,  .taken  up  upon  the  Head  of 
a  Pin,  for  them  to  fw.m  in,  and  if  the  Pafte  be  thick,  it  muft  be  diluted 

diftinftly  vS:QUMtlty  °f  Wat£r  t0  dlfentan§le  the  Eels,  and  render  them 

They  are  very  entertaining  Objeds,  but  more  particularly  f0  if  examined 
by  the  iolar  Microfcope,  with  which  they  may  be  magnified  to  an  Inch  or 
more  in  Diameter  The  internal  Motion  of  their  Bowels  may  be  very 
f  ain  I  een>  anc*  tbeir  Mouths  to  open  to  a  confiderable  Width.  ^ 

Sect.  III. 

$ 

Of  Animalcule,  in  feveral  cold  Infufums  of  whole 

Pepper. 

PL  Mvfn’o-1/ ’  °’n-’  KFlg‘  Ig8'  exhibits  the  Sort  of  them,  each 

The Regular^  nf?h  Sp°tS  m°re  tranfParent  than  the  reft  of  theirBody. 
pear  and  rhP  \  e  Figiire  under  which  thefe  Animalcula  generally  ap- 
pear,  and  the  Rapid.ty  of  their  Motion,  prevents  us  from  discovering  o?n 

*  Pew*  My.  Ob.  p.  34* 
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-What  Part  of  their  Body  their  Head  is  placed,  but  after  a  little  Time  we  are 
enabled  to  do  it,  altho’  they  continue  in  Motion  ;  for  when  the  Drop  of 
Water  in  which  they  fwim,  is  grown  thick  by  the  infenfible  Evaporation 
of  its  fubtle  Parts,  it  gradually  retards  the  Motion  of  thefe  minute  Fifh  ; 
and  affords  us  fufficient  Time  to  obferve  many  Things,  that  will  teach  us 
to  admire  the  Creator’s  Wifdom,  even  in  the  fmalleft  Part  of  thefe  minute 
Creatures, 

You  may  then  perceive  that  as  two  of  thefe  Animalcula  are  advancing 
forward,  one  moving  along  the  Line  from  A  to  B,  and  the  otner  from  C 
to  D,  in  turning  about  the  firft  follows  the  dotted  Line  B  E,  and  the  iL 
cond  moves  from  D  to  F. 

You  may  alfo  frequently  fee  that  of  two  of  thefe  Animalcula ,  one  of  them 
will  run  as  it  were  along  the  Line  G  H,  and  the  other  over  that  of  I  K, 
leaving  a  fmall  Space  between  them,  yet  too  little  for  a  third  L,  to  find  a  Paf- 
lage,  which  thus  inclofed  between  them,  ruflies  forwards  to  fave  himfelf  in 
the  Direction  of  the  dotted  Arch  towards  M.  Others  after  having  moved 
along  a  ftrait  Line,  as  H  G  to  O,  turn  about  fo  fwift  upon  a  Point  at  O, 
which  is  their  Head,  that  their  oval  Figure  appears  almoft  circular,  after 
which  they  launch  out  with  an  extremely  fwift  Motion  towards  P.  Others 
alfo  having  run  along  a  Line  as  Q  R,  and  as  it  were  turning  upon  their  own 
Center  at  R,  defcribe  feveral  Circles,  then  fhoot  forwards  with  an  extraor¬ 
dinary  Swiftnefs  along  the  Line  ST.  . 

Fig.  ipq.  reprefents  another  Sort  of  Animalcula,  whole  Head  is  adorned 

with  Hairs,  and  Motion  generally  circular,  called  Copple  Crown  *.  A  third 
Sort  reprefented  at  Fig.  200,  called  a  filver  Bag'pipe  i  »  A  fourth  Sort  is 
a  Kind  of  Water  Spider,  with  its  Mouth  open,  as  at  Fig.  201.  Two  of 
them  are  reprefented  at  Fig.  202.  conjoined  and  turning  upon  their  com¬ 
mon  Center.  Fig.  203.  fhews  two  more  of  them  alfo  coupled  as  they  fwim 
in  a  ftrait  Line.  Another  Sort  is  reprefented  at  Fig.  204.  in  fome  Meafure 
refembling  a  Weaver9  s  Shuttle  *,  its  hinder  Part  is  tufted  with  Hans,  which 
affift  him  in  fwimming.  Fig.  205.  exhibits  a  Swarm  of  exceedingly  mi¬ 
nute  Infedls  of  different  Sizes  and  Shapes,  which  ferve  for  Nourifhment  to 

the  larger  Sorts. 


*  Jobl.  Ob.  p.  14.  r  L  T\/T  r  it  . 

+  Thefe  Names  were  given  to  the  Animalcula  of  the  feveral  Infufions,  by  Mom.  jooio . , 

11  who  endeavour’d  to  call  them  after  the  common  Names  of  Things  and  Animals,  to  which 
m  thefe  Animalcula  bore  fome  Refemblance. 
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Of  White  ‘Pepper 


Ntulions  made  of  whole  white  Pepper,  produce  finer  Animalcula  than  the 
i  iuiegot.ig,  hut  not  in  io  inort  a  1  inie.  I  Jie  large  Rag-pipe  of  this  In- 
luhon  advances  and  recedes  by  1  urns,  as  it  lwims  before  the  Microfcope  ■ 
and  juft  before  the  Water  is  totally  dried,  a  great  Number  of  Eg°-s  may  be 

icen  within  them,  and  in  the  next  Moment  they  will  be  all  dried  uo  and 
appear  like  a  confufed  Mafs. 


Sect.  V. 

Of  Long  Pepper. 

ffng  Pepper  put  whole  into  common  Water,  produces  Animalcula  no 
.  lels  mrprizmg  than  the  two  foregoing  ;  in  this  is  fometimes  found  an 
Animalcule  fomewhat  like  a  Caterpillar  •,  and  a  different  Sort  of  Eels ,  from 

tliofe  found  in  Vinegar  and  Pafte,  being  thicker  and  fhorter  than  they  but 
do  not  live  near  fo  long.  1 

.  9"  rePeat;ng  thefe  Experiments  at  different  Seafons  in  the  Year,  and 
in  c  lnerent  Years,  other  Sorts  will  be  found  not  here  reprefented. 

Take  common  black  Pepper  grofly  pounded,  and  put  it  into  a  Glafs  Vef- 
1  as  much  as  will  cover  the  Bottom  thereof,  about  half  an  Inch  thick  on 
which  pour  about  three  or  four  Times  that  Depth  of  Rain  or  River- Water, 
make  and  ftir  the  Pepper  and  Water  well  together  at  firft,  but  afterwards 
;not  aLa  ’  anc^  exppfe  the  Veffel  to  the  Air  uncover’d  •,  in  a  few  Days  a 

i’Vr  m  may  be  leen  011  the  Surface  of  the  Water,  which,  examined  by 
the  Microfcope,  _  will  be  found  to  contain  Millions  of  Animalcula,  at  firft 
carce  1  ceinabie,  but  continually  increafing  in  Bulk,  till  they  arrive  at 
men-  lull  Size.  Their  Numbers  too  increale  prodigioufty,  till  at  laft  the 
whole  Surface  of  the  Fluid  feems  alive. 

This  Experiment  will  fucceed  in  Winter,  if  the  Water  is  not  frozen. 

c  ftfma}cu^a  rePrel"ented  by  Fig.  206.  are  very  common,  and  are  de- 
. cubed  by  Mr.  Leeuwenhoek,  who  hath  feen  the  Tails  of  fome  of  them  o  or 
10  times  longer  than  their  Bodies,  *  which  are  about  one  Third  of  an  Hair’s 
‘ ea  u'1>  but  in  general  they  are  4  or  5  times  as  long.  In  moving  they 
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commonly  twitch  up  their  Tail  into  a  fcrew-like  Form,  as  at  b,  Fig.  206. 
j  and  this  Spring  is  fo  ftrong,  that  when  the  Tail  is  entangled,  as  it  frequent¬ 
ly  is  by  the  Extremity,  they  bring  back  their  whole  Bodies  by  the  Jerk  and 
Convolution  of  the  Tail,  which  quickly  returns  to  its  fir  ft  Straitnefs.  When 
they  lie  ft  ill,  they  thruft  out  and  pull  back  again  a  bearded  Tongue,  and  a 
;  Current  conftantly  runs  towards  them,  occafioned  probably  by  the  Motions 
of  fome  Fins  or  Legs  too  fine  to  be  difcerned. 

Thofe  Animalcula  exhibited  by  Fig.  20 7.  abound  in  all  Waters,  and  are 
n  largeft  of  all ;  their  Length  is  about  an  Hair’s  Breadth,  and  three  or  four 
'  Times  more  than  their  own  *,  they  are  very  thin  and  tranfparent,  and  turn 
themfelves  very  quick,  fliewing  both  Back  and  Belly,  their  Edges  are  a- 
;  dom’d  with  a  great  Number  of  minute  Feet,  feen  chiefly  at  the  two  Ex- 
r  tremities  ;  at  one  End  there  is  a  Kind  of  Brufti  refembling  a  Tail ;  they  are 
c  fwift  in  Motion,  and  by  their  Turns,  Returns,  and  fudden  Stops,  feem  to 
p  be  continually  hunting  for  Frey,  a  reprefents  one  of  them  on  its  Back  •,  b 
:  one  on  its  Belly  *,  at  c  and  d,  is  feen  how  they  often  appear  in  other  Pofitions. 

There  is  generally  another  Sort  of  an  oval  Shape,  as  at  Fig.  208.  a  b  c, 
i:  lengthening  and  fhortening  themfelves  as  Occafion  requires,  and  fome- 
i  times  two  of  them  may  be  feen  conjoined*  as  at  a. 

Another  Sort  are  a  Kind  of  capillary  Eels ,  they  wave  their  Bodies  but 
little,  move  equably  and  flow,  and  fwim  as  well  backwards  as  forwards, 
t  See  Fig.  209. 

Several  Kinds  of  Mixtures  put  amongft  them,  while  they  are  before 
|  the  Microfcope ,  produce  different  Effects.  The  fmalleft  Drop  of  Spirit  of 
Vitriol,  upon  the  Point  of  a  Pin,  being  put  to  them,  they  immediately 
tumble  down  dead  •,  diffoived  Salts  kill  them,  but  with  this  Difference,  in- 
r  ftead  of  being  flat  as  in  the  former  Cafe,  they  fhrink  into  oval  Forms. 

.  Tin&ure  of  Salt  of  Tartar  throws  them  into  convulfive  Motions,  after 
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■which  they  foon  grow  languid  and  die,  without  changing  their  Shape. 
Ink  kills  them,  and  fo  does  frefli  Blood,  Urine,  Spittle,  and  diffoived 
Sugar  -f. 

There  is  alfo  another  Sort  of  Animalcule ,  frequently  found  m  this  Infu- 
fion,  of  a  fpherical  Figure,  only  pointed  like  a  Pear,  as  at  tig.  210.  in 
which  are  a  vaft  Number  of  dark  Spots,  in  a  confufed  Agitation,-  they 
chiefly  turn  as  it  were  upon  a  Center,  firft  oneWay,  and  then  the  contrary, 
fometimes  they  take  a  large  Circuit,  but  always  with  their  pointed  End 

foremoft. 

Another  Sort  reprefented  at  Fig.  21 1.  is  alfo  found  in  great  Numbers, 
they  move  brifkly,  are  very  adtive,  contradting,  and  dilating  as  they  fwim 
along,  they  have  feveral  Feet  in  their  fore  Parts  very  vifible  •,  when  the 
Drop  of  Water  is  almoft  evaporated,  they  fhrink  up  into  a  globular  Form, 
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then  their  Feet  (landing  out,  may  be  feen  to  move  nimbly,  a,  fliews  them 
at  their  Length,  and  b  when  contracted. 

Fig.  212.  reprefents  another  Animalculum,  not  uncommon  amongft  the 
reft*,  its  Motion  very  nimble,  always  keeping  its  (harp  Extremity  foremoft; 
fome  are  clear  and  ribb’d  from  the  Point  to  the  thick  Extremity,  others 
tranfparent  only  at  the  fore  Part,  as  at  a  and  b. 

The  Water  which  drains  from  Dunghills ,  and  is  of  a  brown  Colour,  is  ge¬ 
nerally  fo  prodigioufty  ftored  with  various  Sorts  of  Animalcula,  that  it  muft 
be  diluted  with  Water  before  they  can  be  fufficiently  feparated,  todiftinguifti 
their  different  Kinds  ;  one  particular  Sort  is  found  amongft  thefe,  which  is 
very  rarely  to  be  met  with  elfewhere,  and  are  fhewn  at  Fig.  213.  their 
middle  Part  dark,  and  befet  with  Hairs,  but  both  Ends  tranfparent,  their 
Tails  tapering  with  a  long  Sprig  at  the  Extremity  thereof,  their  Motion 
(low  and  wadling. 


Sect.  VI. 

Of  Animalcule  in  a  cold  Infufion  of  Senna. 

A  Bout  the  Middle  of  July ,  as  much  as  could  be  taken  up  with  two  or 
three  Fingers  of  the  Leaves ,  Stalks ,  and  Branches  of  Senna ,  was  put 
into  cold  Water,  and  in  about  eight  Days,  the  Surface  thereof  was  ftored 
with  extremely  minute  longifh  Bodies,  feparate  from  each  other,  but  with¬ 
out  Motion.  The  Corpufcles  reprefented  at  Fig.  214.  were  thought  to  be 
nothing  elfe  but  Pieces  of  the  Bark  from  the  Branches  of  the  Senna  \  but 
in  about  eight  Days  after,  they  all  difappear’d,  and  a  furprizing  Number 
of  worm-like  Animalcula  fucceeded  them,  but  lefs  than  the  firft,  being 
alive,  and  fwimming  a  little  below  the  Surface  of  the  Water  ;  one  of  thefe 
Worms  is  feen  at  Fig.  215.  Its  Head  round  at  I,  its  Body  compos’d  of 
eleven  Ringlets,  the  loweft  Extremity  of  which  ends  fometimes  in  a  Plain, 
perpendicular  to  its  Body.  At  other  Times  with  three  round  Protuberances, 
as  at  M. 

Through  the  Skin  there  appears  a  very  white  Fibre,  branching  as  it  were 
from  each  Side  of  the  Tail,  in  a  ftrait  Line  towards  the  Head,  where  they 
unite  in  an  Arch,  as  at  N,  Fig.  216.  This  Fibre  extends  and  contracts 
itfelf  alternately,  by  which  Means  the  Ringlets  are  drawn  nearer  to,  or 
pufhed  farther  from  each  other ;  Part  of  the  Water  being  evaporated  by 
its  Handing  feveral  Days,'  A  little  frefh  Water  was  poured  thereon,  which 
cauied  the  Skin  that  fwam  on  the  Surface  of  the  Infufion  to  fink  to  the 
Bottom  of  the  Veffel ;  the  Infufion  was  thereby  refined,  and  more  tranfpa¬ 
rent  than  it  was  before,  which  occafioned  the  Difcovery  of  two  new  Sorts 
ot  Animal cular  and  this  in  the  leaft  Drop  that  could  be  applied  to  the  Mi- 

crofcope% 
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crofcope,  D,  and  EF,  Fig.  217.  are  their  Reprefentatives  The  largeft 
of  them  refembles  the  Silver  Bag-pipe,  each  having  crooked  Heads,  as  at  F; 
they  have  alfo  two  Motions,  one  ftrait,  and  the  other  circular,  flow  enough 

to  be  eafily  obferved.  „  , 

Another  Kind  of  fifh-like  Animalcula  refemblmg  a  Carp,  is  (hewn  at  Fig. 

218,  its  Motion  was  wrigling  as  the  dotted  Line  abed 

In  January  a  great  Number  of  another  Sort  were  found  in  this  Infufion 
of  Senna,  which  ballance  themfelves  from  Right  to  Left  as  they  fwim  dt- 
reaiv  forwards.  Another  Time,  after  replemflnng  the  Water,  other  mi¬ 
nute  Animalcules  that  do  not  ballance  themfelves  were  found  tnerem,  and 
the  fame  Day  others  alfo  fo  exceeding  fmall  that  their  Form  could  not  be 
difeerned.  A  few  Days  after  another  Sort  fliaped  like  Fig.  2 1 9,  its  Head 
terminated  almoft  in  a  Point.  After  this  Infufion  had  flood  a  whole  Year, 
another  worm-like  Animalcule  was  found  therein  reprefented  at  Fig.  220, 
whereof  A  was  its  Mouth,  which  was  round;  from  whence  iffued  three 
Fibres  to  its  forked  Tail  B  B,  two  other  Sorts,  as  reprefented  by  K  L, 
Fig.  221,  were  alfo  feen  in  this  Infufion. 


Sect. 


VII. 


A 


ft 


of  the  Water  found  in  Oyfters. 

Dozen  of  Oyfters  '  being  opened,  all  their  Liquor  was  put  into  a  clean 
.*  *•  drinking  Glafs,  which  in  the  Space  of  two  Hours  appeared  to  be 
upon  the  Fret,  and  of  a  fine  Pearl  Colour,  and  its  Smell  like  that  of  e 
Sea  •  on  applying  fome  of  this  Liquor  to  the  Microfcope  after  it  had  flood 
four’ Daysfa  great  Number  of  minute  tranfparent Oyfters  *  in  rapid  Motion 
were  obferved  therein,  abed,  Fig.  222,  reprefents  one  of  them,  ofwhch 
a  is  the  Head,  their  Shape  altered  as  they  placed  themfelves  in  different 
Pofitions  before  the  Eve,  their  Motion  was  fometimes  direfl,  at  otheis  cir¬ 
cular  The  fifth  and  fixth  Day  fome  of  them  feemed  to  be  dead  ;  but, 
continuing  to  obferve  them,  were  afterwards  found  to  move  with  a  prodigious 
Sw”  one  going  oneWay,  another  the  contrary  often  nibbing  and 
Kpint’againftgeach  other-,  then  being  difturbed  by  others  rulhmg .ftrong- 
&  them,  altered  the  State  of  their  Rencounter,  and  direfted  them- 
felves  to  another  Place  5  they  ftretch  out  and  fhorten  themfelves  confiw- 
abiv  and  are  often  feen  coupled  as  at  a  and  c5  f  ig»  223, 

Moving  together  from  a  towards  b,  and  from  c  towards  d,  t  ey  tur" 

flower  than  thofe  in  Pepper-Water,  and  perform  their  crcular  Motion 
much  as  they  do,  turning  fometimes  on  their  own  Center,  and  iom 
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Oil  a  Point  near  the  Extremity  of  their  Head.  This  Liquor  being  obferved 
near  eight  Days,  no  other  Animals  than  thofe  of  the  fame  Figure  could  be 
found  therein. 

In  Frefh  Oyfter  Liquor  diluted  with  common  Water,  were  found  Ani¬ 
malcules  with  two  moving  Horns  in  each  of  their  Heads,  which  formed  a 
kind  of  Crefcent  as  ate,  in  others  as  at  d,  Fig.  225,  but  the  Horns  are 
io  transparent,  that  they  mull  be  viewed  attentively,  and  that  for  fome 
l  ime  before  they  can  be  difcovered. 

On  putting  the  Liquor  of  fix  or  feven  Oyfters  into  a  Glafs  Vefiel  one  Day 
at  Loon,  the  next  Day  at  Seven  a  (Quantity  of  thefc  minute  Oyfters  were 
found  fwi mining  therein,  although  the  Vefiel  was  flopped  :  Whence  it 
kerns  not  improbable,  but  thatthefe  Animals  were  produced4from  the 
of  the  Oyfters  themfelves,  and  that  they  do  not  proceed  from  other  Ani¬ 
mals  that  either  fly  or  float  in  the  Air.  Six  Days  after  two  different  Sorts 
of  new  Animalcula  appeared  in  the  fame  Liquor  •,  the  firft  are  reprefented 
at  Fig.  226,  it  ftretches  itfelf  out  and  fhortens  itfelf  alternately.  The  fecond 
Sort  is  feen  at  Fig.  227,  which  moved  fo  flow  that  the  following  Particu¬ 
lars  were  obferved  •,  it  had  four  fhort  Legs  near  its  Head,  and  five  longer 

behind.  In  the  fame  Liquor  was  alfo  found  another  Sort  reprefented 
at  228. 

In  other  frefh  Oyfter  Liquor  were  alfo  found  different  Animalcules,  as 
reprefented  at  i,  1,  m,  n,  o,  p,  q,  Fig.  229.  m  exhibits  a  Worm  with  a 
fharp  Head  and  round  Tail.  Thofe  at  n  and  o  fhew  two  of  the  fame  Worms 
joined  togethei,  the  flrongeft  dragging  along  the  weakefi.  At  p  is  feen 

one  of  another  Figure,  and  at  q  are  two  fmaller,  holding  each  other  by  the 
Beak  and  fwimming  in  Company. 

Sect,  VIII, 

Of  an  Infufion  of  ‘Pinks  made  in  common  JVater 

both  cold  and  hot . 

SOME  Pinks  not  quite  blown  being  fteeped  in  cold  Water,  produced 
living  Animalcules,  which  upon  Examination  with  theMicrofcope  were 
found  to  be  of  the  Shape  reprefented  by  Fig.  230.  On  the  fixth  Day  ap¬ 
peared  a  larger  Sort,  but  fewer,  being  very  tranfparent,  and  ftrewed  with 
ittle  Spots,  fig.  231.  The  eighth  Day  the  larger  Sort  appeared  finer  and 
longer  than  before,  and  moved  after  a  different  Manner  ^  in  fifteen.  Days 
tne  Surface  of  the  L.iquor  was  covered  with  little  white  Worms,  fomewhat 
oelow  which  was  a  prodigious  Number  of  minute  Animalcules.  The  28th 
Day  a  large  Worm  lhewed  itfelf  under  the  Form  of  Fig.- 232.  The  48th 
‘bme  Eels ,  like  thofe  in  Vinegar.  The  50th  Day  a  little  white  Worm  was 

1  taken 
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|  tafcen  upon  the  Surface  of  this  Water,  *  its  Body  fo  tranfparent,  that  feveral 
little  white  Fibres  were  difcovered  therein,  the  two  middlemoft  of  which 
being  a  little  feparated,  and  proceeding  from  the  Extremity  of  the  Body, 
run  parallel  to  each  other,  and  are  united  by  an  Arch  near  the  Head  :  it 
hath  two  black  Eyes,  and  two  Hooks  imJEeTore  Part  of  its  Plead,  as  re- 
prefented  at  Fig.  233.  At  G  of  the  fame  Fig.  is  feen  another  of  a  curious 
Form,  found  alfo  in  this  Infufion. 

Some  Pinks  being  infufed  in  boiling  Water,  which  in  eleven  Days  Time 
fwarmed  with  Animalcules ,  but  very  fmall,  and  on  the  15th  Day  were  not 
to  be  found,  only  fome  Worms  might  be  feen  on  the  Surface  thereof  with 
the  naked  Eye. 

Sect.  IX. 

I 

Of  a  cold  Infufion  made  of  a  Nofegay,  compofed  of 

“Pinks,  Rofes  and  Jejfamin. 


THIS  Infufion  was  made  the  i  ith  of  May,  and  the  Nofegay  cut  into 
Pieces  for  the  better  placing  it  in  the  Veifel,  and  in  about  three  or  four 
Days  a  great  Number  of  minute  Animalcules,  and  fome  larger  ones,  were 
found  therein  ;  their  Figures,  Colour  and  Motions  are  fo  various,  that  it 
would  be  a  Talk  too  long  to  undertake  a  Deicnption  thereof,  Neveiihe- 
lefs  I  cannot  pafs  over  in  Silence,  an  Animalcule  that  was  found  in  this  Li¬ 
quor  on  the  Beginning  of  September.  It  confifted  of  three  diftinct  Parts, 
Fig.  234.  The’  firft  Part  A  is  its  Head,  which  advances  and  retires  by 
Jerks.  B,  the  Trunk  of  its  Body,  and  C  its  Tail,  it  is  of  a  tranfparent 
White,  and  often  draws  its  Tail  in,  at  the  End  of  which  are  two  black 
Hairs  D  D, 

K 

Sect,  X. 

Of  an  Infufion  of  Blue -Bottles. 

TH  E  Stalks  of  a  large  Nofegay  of  Blue-bottles  with  fome  of  the  Flow- 
.  ers,  were  put  into  cold  Water  on  the  fecond  Day  of  June,  and  at  the 

I  fame  Time  fome  of  the  Flowers  by  themfelves  were  put  into  a  Glafs  of 
'  Water  ;  in  12  Hours  Time  the  Microfcope  difcovered  feveral  Animalcules 
:  of  the  Form  of  Fig.  235,  in  a  fmall  Drop  of  this  Liquor.  And  the  next 
|  Evening  four  other  Sorts,  very  tranfparent,  of  an  oval  Figure,  unequal  in 
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Size,  and  different  in  their  Motion.  The  5th  of  the  fame  Month,  another  Sort 
of  the  Shape  of  Fig.  236.  appear’d  therein  •,  and  on  the  Sixth  a  new  Sort, 

A  B  C,  Fig.  237.  with  an  oval  Head,  and  a  Tail,  which  terminated  in  a 
Point,  being  five  or  fix  times  longer  than  its  Body.  On  the  feventh  Day, 
one  of  thefe  laft  was  obferved  to  drag  after  it  a  Bunch  of  the  Sediment  of 
the  Infufion,  which  funk  to  the  Bottom  of  the  Concave,  upon  which  the 
Drop  of  Liquor  was  placed  for  Obfervation.  It  is  very  pleafant  to  behold 
fo  fmall  an  Animal  endeavouring  to  pull  this  Bunch  about,  which  he  is 
fcarce  able  to  move,  as  at  I,  drawing  himfelf  back,  and  wriggling  its  Tail, 
as  at  M.  Sometimes  five  or  fix  of  thefe  Animalcules  may  be  feen  fattened 
by  the  Tail,  to  a  great  Bunch  of  this  Sediment,  that  flicks  to  the  Bottom 
of  the  Objeft  carrying  Glafs,  drawing  themfelves  nearer  to,  and  retiring 
farther  from  it  by  Turns.  During  this  Exercife,  they  change  their  firft  Fi¬ 
gure,  and  recover  it  again  alternately  ;  and  as  their  Tail  is  naturally  ftrait, 
as  at  I,  they  endeavour  to  drag  the  Lump  after  theiir  in  a  right  Line. 

It  is  remarkable,  that  extremely  hot  Weather  kills  them,  and  in  five  or 
fix  Days  they  are  fucceeded  by  others.  | 

We  have  no  Reafon  to  doubt,  but  thefe  minute  Animalcules  are  furnifhed 
with  Eyes,  for  two  of  the  fame  Figure  are  often  feen  to  approach  each 
other  without  touching,  and  then  turning  with  a  prodigious  Swiftnefs  about 
their  own  Center. 

Another  Sort  is  fometimes  found  in  this  Infufion,  whofe  Extremities  are 
terminated  by  two  plane  Surfaces,  parallel  to  each  other,  as  at  Fig.  238. 


Sec  t.  XI. 


HAving  put  into  the  Tea-Pot,  as  much  tea,  and  a  fufficient  Quan¬ 
tity  of  boiling  Water,  as  would  make  fix  large  Cups,  on  the  15th  ; 
of  July,  the  Tea-Leaves  which  remain’d  after  the  hot  Infufion,  were  put 
into  a  large  Glafs  Jar,  filled  with  Spring-Water,  and  expofed  to  the  open  I 
Air  for  about  ten  Days  -,  after  which,  in  the  lead  Drop  that  could  be  taken 
up,  when  applied  to  the  Microfcope,  were  found  a  Swarm  *  of  exceedingly  I 
minute  Animalcules,  of  a  round  Figure,  moving  ttowly.  Some  Days  af  ter 
they  were  fewer  in  Number,  but  increas’d  in  Size,  clearer,  much  more  di-  I 
ftinft,  and  of  an  oval  Figure,  as  at  Fig.  239.  the  Circumference  of  their  | 
Body  appear’d  black,  but  all  the  reft  perfectly  white  and  tranfparent,  and 
now  fwam  with  a  furprizing  Swiftnefs.  Their  Bodies  were  of  fo  delicate  I 
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a  Confidence,  as  that  their  natural  Figure  was  preferved  for  the  Space  of 

two  or  three  Minutes  after  they  were  dead. 

The  23d  of  September ,  three  other  Sorts  of  more  minute  Animalcules 

were  found  in  this  Liquor,  and  forne  of  the  Eel-Kind  alio. 

Sect.  XIL 

Jin  Infufion  of  Raster ry  Stalks . 

THIS  Infufion  is  one  of  them  which  does  not  caufe  a  difagreeable 
Smell,  neverthelefs  it  produces  in  about  24  Hours  Time,  the  fined  * 
Animalcules  that  are  to  be  met  with  in  Fluids,  and  in  as  great  Numbers. 
Their  Reprefentation  is  at  o  o,  Fig.  240.  they  are  at  firft  very  white  and 
tranfparent,  but  more  fo  in  fome  Places  than  in  others,  with  little  Marks 
upon  them,  and  at  length  this  Whitenefs  changes  into  a  tranfparent  yellow 
Colour.  They  may  be  feen  dretching  out,  and  fhortening  themlelv.es  from 
oval  to  round,  by  Means  of  Obftacl.es,  which  they  find  in  their  Way. 
They  are  often  feen  to  hold  each  other  by  the  Beak,  and  in  that  Pofture 
they  move  exceeding  fad,  without  quitting  their  Hold,  as  atP.  Another 
Sort  of  Animalcule  was  found  in  this  Infufion,  of  the  Shape  reprefented 
at  Q  •,  between  the  Middle  of  its  Body,  and  the  Head,  was  a  tranfparent 
Subdance,  regularly  beating,  but  fo  quick,  that  the  Shape  of  it  could  not 

be  difcern’d. 

S  E  C  T.  XIII. 

Infufions  of  Fennel,  Sage,  Melon,  Jour  Grapes, 
Stalks,  and  Lea  ves  of  Marigolds. 

T?Ennely  with  its  large  and  fmail  Stalks,  was  put  into  cold  Water  to  in- 
^  fufe5  Auguft  11.  and  on  the  13th  following,  in  the  fmalled  Diop  that 
could  podlbly  be  taken  up,  and  placed  upon  the  Objedl  carrying  Glais, 
mi°iit  be  feen  a  Swarm  of  an  almod  innumerable  Quantity  of  little  Ani¬ 
mats,  reprefented  at  Fig.  241.  amongd  which  were  others  of  a  round  Fi¬ 
gure,  and  about  five  or  fix  times  longer. 

The  22d  of  Auguft,  fome  Sage  Leaves  were  infufed  in  cold  Water,  and 

retain’d  their  natural  Smell  all  the  Time  of  the  Infufion,  which  was  about 
12  Days*,  nothing  was  feen  in  this  Liquor  but  fome  little  Animalcules  j  that 
appear’d  no  bigger  when  magnified,  than  a  Grain  of  Millet  does  to  the  na¬ 
ked  Eye  *,  and  an  infinite  Number  much  fmaller,  that  when  magnified,  ap¬ 
pear’d  no  bigger  than  the  fmalled  Dot  that  can  be  made  upon  Paper,  with 
the  fined  Pen,  and  a  little  below  the  Surface  of  the  Liquor,  was  found  three 

very  fmail  but  white  Worms. 

f  Ibid.  p.  37. 


*  JobL  Gbf.  p.  35. 
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The  28th  ef  September ,  in  a  Drop  of  this  Infufion,  was  found  two  Sorts 
of  minute  Animalcules ,  reprefented  at  Fig.  242. 

The  2 2d  of  Auguft,  fome  Barberries  were  put  into  cold  Water,  which 
produced  Animalcula  of  the  Shape  of  T,  Fig.  243.  in  24  Hours  Time. 

The  25th  of  the  fame  Month,  a  Bit  of  the  Rind  of  a  Melon ,  with  a  lit¬ 
tle  of  the  Pulp ,  and  a  few  of  its  Seeds  were  put  into  cold  Water  ;  the- 
next  Morning  appear’d  fome  fine  tranfparent  Animalcules ,  whofe  Form  is 
fhewn  at  V,  Fig.  243.  Many  little  white  longifh  Bodies  were  alfo  found 
therein,  whofe  Figures  are  feen  at  X ;  and  other  lefs  Bodies  marked  T, 
without  any  fenfible  Motion. 

Some  four  Grapes  were  alfo  infus’d  in  cold  Water,  on  the  14th  of  Augufty 
and  on  the  20th,  a  great  Number  of  Animalcules  appear’d  therein,  but  fo 
exceedingly  minute,  that  their  Shape  could  not  be  diftinguifhed  •,  on  the 
25th  two  Sorts  prefented  themfelves,  one  as  fmall  as  the  laft ;  the  other  at 
Y,  Fig.  244.  The  4th  of  September  thefe  little  Animalcula  were  exceed¬ 
ingly  multiplied  and  increafed  in  Size,  fome  of  them  were  join’d  together 
in  the  Form  of  a  Figure  of  S,  as  atP,  Fig.  244.  and  moved  fometimes  cir¬ 
cular  and  fometimes  in  a  right  Line ;  on  the  8th  of  September  were  found 
upon  the  Cruft,  which  lwarm  upon  this  Infufion,  fome  minute  Worms, 
and  alfo  in  a  Drop  of  the  Liquor  a  confiderable  Quantity  of  other  Eel-like 
Animalcula. 

On  the  25th  of  Auguft ,  fome  of  the  Stalks  and  Leaves  of  Marigolds 
were  put  to  fteep  in  cold  Water,  and  eight  Days  after  there  was  three 
Sorts  of  Animalcula  found  therein  ;  the  firft  is  reprefented  at  Z,  Fig.  245* 
the  fecond  at  R,  of  the  fame  Figure  •,  and  the  laft,  for  which  there  was 
no  Room  in  this  Plate,  were  of  the  Eel-Kind,  different  from  thofe  in  Vi¬ 
negar,  and  different  alfo  from  thofe  in  Pafte. 

Sect.  XIV. 

Firft  Infufion  of  new  Hay  in  cold  JVater . 

HIS  Infufion  flood  but  24  Hours  before  it  was  filled  with  Life,  and 
at  the  End  of  five  or  fix  Days,  in  the  moft  minute  Drop  of  this 
Water,  five  or  fix  Sorts  of  living  Animalcula  were  difcoverable ;  different 
in  Colour,  Size,  Figure,  and  Motion. 

1  he  Smell  of  this  Infufion  is  very  ftrong  in  hot  Weather,  but  decays 
as  the  Infufion  grows  old.  Animalcules  are  very  rarely  to  be  met  with  in 
any  other  Infufion  that  are  larger,  finer,  more  tranfparent,  or  that  live  fo 
long  as  thofe  found  in  this. 


SECT. 


(  m  ) 

Sect.  XV. 


THE  4th  of  October  fome  new  Hay  being  put  into  cold  Water  in  two 
different  YelTels,  one  of  which  was  flopped  clofe  with  a  Piece  of  Vel¬ 
lum,  made  very  wet,  and  the  other  left  open  :  Two  Days  after,  three  Sorts 
of  Animalcula  were  difcover’d  in  eachlnfufion,  and  alio  a  fufficient  Quan¬ 
tity  of  them  :  This  Experiment  is  a  Proof,  that  thofe  Animalcules 
were  produced  from  Eggs,  which  had  been  depofited  by  their  parent  *  Ani¬ 
mals  upon  the  Hay,  and  alfo  that  they  wer e  not  wafted  thither  in  the 
Air. 

The  10th  of  the  fame  Month,  more  of  thefe  Animalcula  were  found  in 
one  Drop  of  that  Infufion,  which  had  been  covered,  than  could  be  feen  in 
the  like  Quantity  not  covered. 

Sec  t.  XVI. 

The  third  Experiment  made  upon  the  fame  Hay. 

THE  13  th  of  Offober  fome  of  the  fame  new  Hay  was  boiled  in  com¬ 
mon  Water,  above  a  Quarter  of  an  Hour,  and  an  equal  Quantity  of 
it  put  into  two  VefTels,  nearly  of  the  fame  Size,  one  of  which  was  imme¬ 
diately  cover’d,  even  before  it  was  cold,  and  the  other  left  open,  in  which 
was  found  fome  Animalcula,  at  the  End  of  a  few  Days,  and  not  one  in  the 
Infufion,  which  had  been  covered  ;  f  after  which  great  Care  was  taken  to 
keep  it  clofe  for  a  confiderable  Time,  to  try  if  there  were  any  living  Ani¬ 
malcula  therein,  but  none  could  be  found,  at  length  it  was  left  open,  and 
in  a  few  Days,  fome  Animalcules  were  found  therein,  which  determined 
that  thefe  Animals  proceeded  from  the  Eggs  of  their  parent  Animals,  waft¬ 
ed  thither  in  the  Air,  fince  thofe  which  had  been  brought  there  in  the  Hay, 
were  totally  deftroy’d  by  its  being  boil’d  in  Water. 

Sect*  XVII. 

A  Compofition  of  federal  Infufions  Mixed  together  in 

one  Veffel 

/,TA  A  K  E  equal  Parts  of  an  Infufion  of  Senna,  of  Rafberry  Stalks ,  and  0  {Hay, 
A  &c.  mix  thefe  all  together,  and  half  an  Hour  afterwards  take  as  ufual 
a  fmall  Drop  of  this  Mixture,  which  being  put  upon  the  Objedt  carrying  Glafs, 

*  Job!.  Ob.  p.  39.  t  Ibid,  p.  40, 

R  2 '  and 


H4  Of  Animalcula  in  Fluids. 

and  placed  before  the  Microfcope,  will  give  you  the  Plea  lure  of  feeing  in 
this  little  Drop,  the  Animalcula  of  all  the  Infufions  you  have  mix’d  toge¬ 
ther.  *  And  here  it  is  proper  to  take  Notice,  that  all  thefe  different  Ani¬ 
malcula  cannot  fubfift  long  in  this  Mixture,  each  being  defirous  to  re¬ 
main  in  its  firft  Infufion,  therefore  all  Sorts  of  Infufions  are  not  proper  to 
afford  the  Pleafure  of  this  Sight,  for  they  ought  to  contain  in  them  fome- 
thing  upon  which  the  Animals  can  fubfift. 

Sect.  XVIII. 
yin  Infufion  of  Rhubarb. 

TOHubarb  is  a  purgative  Drug,  and  mud  be  a  long  Time  infilled  in  Wa- 
**  *  ter,  before  any  Animalcula  can  be  found  therein,  or  any  difagreeable 
Smell,  for  in  about  five  Weeks  there  was  found  only  one  Sort  of  Animal¬ 
cula,  which  does  not  merit  a  particular  Defcription  ;  we  fhall  only  fay  that  the 
Mixture  of  a  Drop  of  this  Infufion,  with  as  much  of  that  of  Senna ,  does 
not  deftroy  the  Animalcula  in  either  ;  and  that  at  the  End  of  15  Days  the 
Animalcula  in  the  Infufion  of  Rhubarb  f  were  all  dead. 

Sect.  XIX. 

Of  an  Infufion  of  Mufbrooms. 

A  Large  Mujhroom  being  infufed  in  cold  Water,  produced  from  one 
Day  to  another  an  affonifhing  Multitude  of  infinitely  fmall  Animal¬ 
cules,  of  a  round  Figure,  which  appear’d  in  a  Microfcope  that  magnified 
twenty-five  thoufand  times,  of  the  fame  Size,  that  a  Grain  of  Rape-Seed 
does  to  the  naked  Eye  |j. 

The  third  Day  fome  of  a  larger  Size  were  found  therein,  with  a  crooked 
'  Neck,  and  very  tranfparent ;  foon  after  a  third  Sort  was  difcovered  of  an 
oval  Figure,  and  fluttering  Motion. 

Sect.  XX. 

Of  the  little  Flowers  of  different  Colours  that  are 

found  in  Meadows. 

IF  fome  of  thefe  Flowers ,  when  they  are  juft  blown,  be  put  into  cold  Water, 
in  a  few  Days  a  particular  Sort  of  Animalcule  will  be  found  therein,  re- 
fembling  the  Sole  of  a  Shoe,  one  of  which  is  reprefented  at  Fig,  246.  Its  Mo- 

*  foil.  Ob.  p.  40.  Ibid.  p.  48.  fj  Ibid.  p.  48. 
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tion  is  flow,  and  its  Head  direftly  under  the  Letter  A  ;  it  inclines  itfelf  to¬ 
wards  B  and  C,  ftretching  itfelf  out,  and  contrafting  alternately  •,  fometimes 
all  its  Body  appears  as  round  as  a  Bowl,  at  which  Time  the  Surface  thereo  is 
uneven  ■  Their  Body  is  marked  with  longifli  Spots,  and  ,s  fo  tranfparent  that 
all  their  Inteftines,  and  the  periftaitick  Motion  may  be  diftinguilhed,  which 
are  a  very  agreeable  Sight.  *  Thefe  larger  Sort  appear  at  the  Beginning  of  the 
Infufion,  but  at  the  End  of  fifteen  Days,  a  great  Number  of  thofe  reprefent- 
ed  at  FiCT  247.  was  feen  therein,  which  is  contrary  to  what  generally  hap¬ 
pens  in  other  Infufions,  where  the  fmalleft  appear  firft. 

Sect.  XXL 

Of  an  Infufion  offweet  Bafil,  which fmells  like  Citron. 

THREE  Sorts  of  Animalcules  fhew  themfelves  in  a  few  Days  after 
fweet  Bafil  hath  been  infufed  in  common  Water;  the  firft  are  feen  at 
A  FH  248.  the  fecond  at  B,  and  thofe  or  the  third  Sort  almoft  like  that 
reprefented  at  C.  This  laft  fwims  in  a  fpiral  Line,  folding  and  unfolding 

its  Body  every  Way  ^  the  Aninialcules  found  in  the  Infufion  of 

newHav  ’the  Colour  of  one,  and  Figure  of  the  other,  was  theOccafion  of 
calling  one  golden,  and  the  other  fiiver  Bag-pipe.  That  Sort  reprefented 
.  Clubs-  the  Head  whereof  is  feen  at  D.  Thefe  Am- 

makuks  extend  and  contraft,  twift  and  untwift  themfelves  feveral  Ways. 

Sect*  XXII. 

Infufion  of  Blue  Bottles \ 

Ft  pom  renrefents  a  new  Sort  of  Animalcula  found  in  this  Infufion 
SlS  Tl. ws  , he  Head,  B  its  Tail,  C  D  its  Breadth, 

which  leems  divided  throughout  ,ts  whole  Length  by  a  curved  Line,  drawn 
from  B  towards  A,  that  Part  of  the  Body  marked  C,  feem  d  to  be 
with  feveral  little  Globules,  lefs  tranfparent  on  this  Side,  than  on  that 
marked  D ;  the  Neck  of  this  Animal,  which  is  very  long,  ftiortens  itfelf 
from  Time  to  Time,  as  does  alfo  the  hinder  Part  marked  B.  +  It  fwims  ex¬ 
traordinary  flow,  and  does  not  live  upon  the  Ob, eft  carrying  Glafs  above 
-  or  6  M mutes,  but  two  of  thefe  were  difeovered  in  5  or  6  Drops  and  the 
fecond  Fis:  2^1.  was  fomething different  from  the  firft,  ioi  its  o  y 
was  furnifhe'd  with  little  Globules,  that  render’d  it  lefs  tranfparent  than  the 

firft  was,  at  A  B  and  C  D. 


jobi.  ob.  p.  49.  t  p.  51. 


S  F.  C  T. 
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Sect.  XXIII. 

Infufion  of  old  Hay. 

T  N  this  Infufion  were  two  Sorts  of  Animalcules  that  merit  a  particular 
|  Defcription.  The  lead  is  feen  at  Fig.  252.  it  was  of  a  tranfparent 
\v  hite  ;  A  its  Head,  B  its  forked  Tail,  with  which  it  pufhes  itfelf  forward'; 

and  it  iwims  fo  fteadiiy  that  no  particular  Motion  of  its  Body  can  be  dif- 
cerned. 

I  tie  fecond  Sort  are  more  extraordinary  and  furprifing,  as  well  in  Size 
as  other  Circumftances  ;  two  of  them  are  reprefented  at  Fig.  2  £2  and  2  £4.4 
marked  A,  C,  D  B,  and  ACEFB;  A  (hews  the  Head,  B  its  forked 
rah,  C  its  Heart,  which  may  be  feen  in  a  regular  Motion,  and  D  its  In- 
teftines.  It  is  called  an  aqua  tick  Caterpillar ,  there  are  two  different  Colours 
of  them,  one  of  a  tranfparent  White,  the  other  of  a  pale  Yellow.  In 
moving  on  the  Objcft  carrying  Glafs,  they  firft  fix  the  Points  B,  and  then 
extending  their  Body  as  much  as  pofiible,  reft  the  fore  Part  upon  another 
t :ace’  ^raw  UP  the  hinder  Part,  and  then  again  fix  the  Point  B  as  be- 
lore  and  fo  on  5  they  alfo  fix  the  Points  of  their  Tail  to  the  Objeft  carrying 
Glafs,  and  ftretch  out  and  retract  themfelves  by  Jerks,  and  fometimes  turn 
rour,  about  upon  the  Point  B,  at  other  Times  they  fpring  forwards  with 
a  fudden  Jerk,  and  fwim  about  for  fome  Time. 

When  they  left  themlelves,  they  commonly  open  their  Mouths  very  wide 
as  a*  'S'  1.54-  its  Lips  alfo  are  furnilhed  with  Hairs,  as  expreffed  in 
the  figure,  which  move  very  quick;  it  is  really  furprifing  to  fee  howhaftily 
they  fwallow  down  other  fmaller  Animalcula  that  happens  to  be  within 
the  Reach  of  their  Mouths.  At  certain  Times  all  the  Hairs  at  the  hinder 

fheir  B°c,y  whlch  ftand  upright,  are  feen  to  lie  down  from  EF  to 
B  The  Circumference  of  the  Body  feemed  indented  like  the  Teeth  of  a  Saw, 
which  upon  a  clofer  Examination  was  difcovered  to  be  Ringlets  lying  one 
over  anot  ei,  coming  out  with  a  furprifing  Swiftnels,  and  l'ometimes  even 
the  nervous  f  ibres  were  vifible,  extending  from  Head  to  Tail,  fwelling  and 
contracting  alternately  as  they  crawled  along. 

A  Mixture  of  the  Infufions  of  Flay  and  Celery,  does  no  Hurt  to  either 
ci  the  Animalcula  of  the  two  Liquors ;  but  the  leaft  Drop  of  this  Mixture 
affords  a  very  pleafant  Profpeft  to  the  Spectator,  who  will  in  an  Inftant 

inalldji  reft  ions  °f  ^  fi<ll‘like  Animalcules  of  different  Sorts,  moving 

See  alio  a  Defign  of  another  aquatick  Caterpillar  at  Fig.  255.  it  was  fifh- 
ed  out  of  an  Infufion  made  of  the  Stalks  of  a  Nofegay  compofed  of  Pinks, 
Je  amin,  u  uofe  and  other  Flowers;  this  differs  from  the  foregoing:: 

*  ‘  Firft,, 


\ 


ff’l.  33. 
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j  iirft,  in  being  longer;  fecond,  that  its  Tail  marked  I,  is  compofed  of 
:  three  Points  inftead  of  two  ;  third,  that  it  hath  two  little  Arms  LM,  one 
:  on  each  Side  its  Heart  a;  fourth,  that  its  Inteftines  marked  b  are  without 
1  any  vifible  Separation  ;  and  laftly,  that  neither  Ringlets,  faw-like  Teeth, 

:  nervous  Fibres,  nor  Hairs  in  the  Length  of  its  Tail  could  be  difcovered  in 
this  Animalcule,  but  in  all  other  Refpe&s  it  was  the  fame  as  the  foregoing 
Caterpillar . 

Sect.  XXIV. 

An  Infufion  of  Citron  Flowers. 

T  N  Augujl  fome  of  thefe  Flowers  were  put  into  cold  Water,  in  a  few 
Days  three  Sorts  of  Animalcules  were  feen  therein,  which  did  not  merit 
I  a  figurative  Reprefentation.  But  fome  Time  after  others  appeared,  called 
Tortoife,  one  of  which  is  reprefented  at  Figa  256.  Its  Head,  though  large, 
ii  is  very  fhort,  and  adorned  with  two  Horns  like  thofe  of  a  Deer  :  Its  Body 
•  feemed  to  be  covered  with  Scales,,  its  Tail  very  long,  and  fwift  in  Motion. 


S  E  C  T.  XXV. 


Ature  is  pleafed  to  diverfify  all  her  Productions,  and  is  furprifingly 
admirable  in  all  her  Works,  by  continuing  to  give  us  Proofs  there¬ 
of  in  this  Infufion  of  Animony  prepared  after  the  ordinary  Manner  with  cold 
1/  Water,  which  at  the  End  of  eight  Days  afforded  a  new  Animalcule,  re¬ 
ts!  prefented  at  Fig.  257.  * 

All  the  Surface  of  its  Back  is  covered  with  a  very  fine  Mafic  in  Form  of 
|  a  human  Face  perfectly  well  made,  as  appears  in  the  Figure.  It  hath  three 
|  Feet  on  each  Side,  and  a  Tail  coming  out  from  under  the  Mafk0 

A 

Sect.  XXVI. 

I  Infufons  of  three  different  Tortions  of  Celery  Stalks 
and  Leaves,  put  feparately  into  different  Glaffes. 

t  N  the  1  ft  of  November  fome  of  the  Stalks  of  Celery  were  broke  into 

r:  little  Pieces,  and  put  into  the  firft  Glafs,  and  common  Water  poured 


*  Jobl.  Ob.  f  57* 
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thereon,  and  alfo  upon  the  green  Leaves  in  the  Second  Glafs,  and  in  the 
third  Glafs  fome  Pieces  of  the  Stalks  with  fome  of  their  Leaves  with  Water. 

Seven  Days  after  thefe  Preparations,  fome  Animalcules  were  found  ini 
each  of  them,  two  Sorts  in  the  firft,  and  but  one  only  Sort  in  both  the: 
other  :  But  in  about  a  Month’s  Time  all  the  three  Infufions  contained  ten. 
different  Sorts  both  in  Shape  and  Size. 

'I  hole  of  big.  258,  and  259,  are  the  fmalleft  *,  but  in  Number  they  ex-- 
ceed  all  the  other,  when  coupled  they  refemble  a  Figure  of  8,  as  at  a,. 
Fig.  259.  Thele  alfo  are  called  Bag-pipes  5  they  couple  by  the  Beak,  which! 
is  a  l.ttle  ciooked  and  fhaip,  and  notwithiianding  tins  Coupling  they  fvvim 
very  fait,  diving  to  the  Bottom  of  the  Drop  of  Liquor  which  is  placed  upon, 
the  Objebt  carrying  Glafs,  and  rifing  up  again  to  the  Top  thereof  alter¬ 
nately  •,  they  Separate  from,  and  approach  each  other,  without  Intermiffion. 
Thefe  Bagpipe-like  Animalcules  are  not  entirely  alike  ;  but  there  is  in  thefe 
as  in  all  other  Animals,  different  Sorts  of  them. 

Some  of  them  fwirn  alone  with  a  furprifing  Rapidity,  while  others  ad- 
vance  with  a  moderate  Swiitnefs,  fome  go  very  flow,  and  others  reft  quiet 
for  a  long  Time  together  ;  but  the  greater  Part  of  them  are  in  a  perpetual 
Agitation,  fome  of  them  are  long,  fome  fhorc,  others  as  white  as  Silver, 
iome  of  a  golden  Colour,  and  others  brown. 

It  is  a  Singular  Cunofity  to  obferve  what  paffes  upon  the  Surface  and  all 
around  the  Circumference  of  a  Mafs  of  Matter  which  hath  formed  itfelf 
into  a  very  little  Bit  of  thin  Skin,  fo  Small,  that  the  beft  Eyes  are  not 
able  to  fee  it  without  a  Microfcope  :  They  are  found  by  Chance  on  the 
Surface  of  the  Infufion,  and  are  generally  fattened  to  the  End  of  the  Stalks. 
If  a  Bit  thereof  be  taken  out  with  the  Point  of  a  Pin,  and  placed  upon  the 
Objed  carrying  Glafs  before  the  Microfcope,  there  will  be  Seen  Swarms  of 
ah  thefe  Animalcules  we  have  been  Speaking  of.  There  are  Such  great 
Numbers  of  them  moving  with  fo  much  Celerity,  that  it  is  troublefome  to 
turn  the  Eye  upon  a  Sight  fo  new  and  furprifing.  In  certain  Places  there¬ 
of  there  are  Seen  fome  differently  coupled.  Others  alfo,  that  reft  them- 
felves,  and  keep  the , Watch  as  Soldiers  do,  which  feem  apprehenffve  of 
being  furprifed  ;  whilft  others  go  out  a  good  Way  from  the  Mafs  as  though 
they  would  make  fome  Difcovery,  then  they  return  again  as  if  they  had 

iomething  to  relate  to  thofe  which  kept  the  Watch,  and  this  is  Seen  all 
round  the  Mafs. 

In  another  Drop,  taken  from  another  Place  of  the  fameVeffel,  has  been 
often  leen  another  new  and  curious  Sight,  viz.  that  Sort  of  Animalcula  which 
are  long  and  flat,  called  Soles,  and  are  represented  by  A  B  C  D,  in  Fig. 
260.  1  he  Sides  of  this  Animalcula  is  very  Sharp  ;  the  Head  and’  all  the 
...  ics  Body  js  transparent,  except  a  few  brown  Spots  which  appear 
within.  The  different  Poftures,  and  the  Variety  of  Motions  obfervable  in 
tuele  Animalcula,  caufe  much  Pleafure  in  beholding  them  through  a  MB 

cr  of  cope , 
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erofcope,  and  afford  much  greater  Satisfadlion  than  can  poffibly  be  ima¬ 
gined  by  reading  the  moft  particular  Defcription  of  them. 

In  the  Glafs  where  only  the  Leaves  were  infufed,  there  were  amongfl: 
others  iome  Animalcules  like  thofe  expreffed  at  E,  F,  G,  Fig.  2 6r,  at  one 
End  of  each  of  thefe  Figures  may  be  feen  a  confiderable  Opening  which  is 
their  Mouth,  and  appears  fometimes  round  as  at  F,  and  fometimes  ovalifli 
as  at  E  and  G  ;  at  other  Times  it  is  fo  firmly  clofed  as  not  to  be  difcovered. 
It  fwims  by  Jolts,  and  Ballancing  from  Right  to  Left,  conducting  itfelf  in 
Appearance  by  a  circular  Motion  of  its  Head.  It  alfo  changes  its  Figure 
by  folding,  unfolding,  and  fuddenly  rolling  itfelf  up  in  the  Form  of  a  Ball, 
and  then  alternately  (Fetching  out  again  very  quick  into  its  natural  State. 

There  is  another  Sort  of  Animalcula  that  appears  to  have  neither  Flead 
nor  Eyes,  and  are  reprefented  at  H  I  K,  Fig.  262.  their  Body  ends  in  a 
long  tranfparent  Tail,  and  Motion  generally  very  (low.  They  are  frequently 
obferved  to  have  a  Bit  of  the  Skin  (which  is  formed  on  the  Surface  of  the 
Infufion)  (licking  to  their  Tail  as  at  L,  fometimes  they  drag  it  after  them, 
at  other  Times  it  happens  to  (lick  to  the  ObjeCl  carrying  Glafs,  at  which 
Time  they  draw  themfelves  back  on  a  fudden  towards  it,  and  then  (Fetch 
out  again  very  (lowly. 

In  the  leafl  Drop  that  could  be  taken  up  from  the  third  Glafs,  wherein 
the  Leaves,  Stalks,  and  Roots  were  mixed,  was  fuch  an  infinite  Number  of 
thofe  little  Animalcula  reprefented  at  Fig.  258.  that  they  could  fcarce  find 
Room  enough  to  pafs  between  each  other. 

There  was  alfo  a  large  oval  Animalcule,  as  at  MN,  Fig.  263.  its  Head 
could  not  be  diftinguifhed. 

In  a  fecond  Infufion  of  the  Leaves  of  Celery  was  a  new  Animalcule,  re¬ 
prefented  at  Fig,  264.  its  Head  is  feen  at  O,  and  is  befet  with  long  Hairs 
that  move  alternately,  its  Motion  is  (low  and  Figure  uncertain,  appearing 
fometimes  under  the  Form  of  a  Bag-pipe,  and  at  others,  under  that  of  a 
Crofs.  ' 

Fig.  2 65.  reprefents  another  Sort  of  Animalcule  of  a  fpheroidical  Figure. 
Another  Sort  at  Fig.  266.  and  others  like  Fig.  267.  this  lad  moves  with 
a  furprizing  Velocity,  and  frequently  turns  itfelf  upfide  down. 

Amongfl  other  Infufions  of  Celery,  was  found  an  Animalcule  in  the 
Shape  of  a  Bottle,  as  at  Fig.  2 68.  Fig.  269.  exhibits  another  Sort  of  the 
Bagpipe-like  Animalcules,  two  of  which  are  feen  at  P,  differently  coupled 
from  any  of  the  foregoing. 

Laftly,  at  Fig.  270.  is  reprefented  a  moft  extraordinary  Animalcule,  al- 
moft  round,  its  Body  cover’d  with  Hairs  and  Motion  circular. 


S 


Sect, 
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S  E  C  T.  XXVII. 

Of  Inf uf ions  of  Straw  and  the  Ears  of  Wheat. 

'll  N  the  Beginning  of  March ,  fome  wheaten  Straw,  and  two  Ears  of  Wheat 
jf  were  put  into  cold  Water,  the  fecond  whereof  produced  Animalcules, 
of  the  Shape  of  Fig.  269. 

Others  alfo  were  found  therein,  reprefented  at  Fig.  271.  its  Mouth  is 
feen  at  A,  the  In  fide  of  its  Body  was  filled  with  a  Quantity  of  little  white 
and  brown  tranfparent  Corpufcles. 

A  third  Sort  is  reprefented  at  Fig.  272.  turning  according  to  the  Order 
of  the  Letters  ABC,  and  moving  (lowly,  its  Colour  like  that  of  unpo- 
lifhed  Silver,  ftrewed  with  little  brown  Spots.  Its  Flead  is  feen  at  A,  Tail 
at  B,  and  Back  at  C. 

Another  Sort  of  Animalcule  is  feen  therein  of  an  oval  Form,  and  one 
called  a  golden  Bottle,  reprefented  at  Fig.  276.  its  Mouth  is  fometimes 
fixed  to  a  round  Body,  to  which  it  ftrongly  adheres,  as  at  Fig.  273. 

Another  Sort  called  Soals ,  contracting  and  ftretching  themfelves  out  as- 
they  fvvim  along,  which  is  very  quick,  are  reprefented  at  Fig.  274. 

See  alfo  another  Sort,  at  Fig.  275.  their  Mouth  is  at  A,  which  is  fome¬ 
times  extended  to  a  great  Width.  B  C  is  the  Tail. 

Fig.  277.  reprefents  an  Animalcule  with  a  Swan-like  Neck.  A  is  its 
Head  ;  B  its  Tail,  and  C  its  Body.  They  are  of  two  Sorts,  one  very 
tranfparent,  and  the  Infide  of  the  Body  of  the  other  brownifh.  Their  Inte- 
ftines  may  be  feen  in  Motion. 

The  Animalcula  S  and  T,  Fig.  278.  are  thofe  which  were  before  call’d 
Water-Spiders ,  or  rather  greedy  Guts ,  from  the  Quantity  of  other  minute 
Animalcula  they  fwallow. 

That  reprefented  Fig.  279.  is  the  only  one  of  its  Sort  found  in  thelnfu- 
fion  of  wheaten  Straw.  Its  Figure  is  like  a  Purfe,  its  Mouth  large,  and 
here  reprefented  open  ;  but  when  it  ftretches  itfelf  out  for  fwimming,  it  is 
fo  neatly  fhut,  as  to  enclofe  its  Horns. 

Fig.  280.  exhibits  an  Animalcule,  called  a  little  Soal  \  and  at  Fig.  281* 
and  282.  are  two  others  that  move  extreamly  (low*,  and  are  1000  times 
fmaller  than  an  Hair  *. 

Fig.  283.  reprefents  a  Worm-like  Animalcule,  compofed  of  a  great 
Number  of  very  fmall  fpiral  Rings,  whofe  Extremities  are  terminated  in 
very  long,  and  exceeding  fine  Points. 
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Sect.  XXVIII. 

Of  aquatic  Tomegranates . 

<« 

THIS  Name  of  aquatick  "Pomegranates^  crowned  and  bearded^  is  given 
to  the  Animalcula,  which  are  reprefented  by  the  Figures  284,  285* 
286,  287,  288,  and  289,  becaufe  their  Shape  in  fome  Meafure  refembles 
that  Fruit ;  *  they  were  found  in  a  fmall  Drop  of  an  Infufion  of  wheaten 
Straw,  and  feen  with  a  Lens,  -Jth  °f  an  Inch  Focus. 

They  appear’d  of  a  fine  tranfparent  amber  Colour,  which  therefore  af¬ 
fords  a  curious  Sight  of  their  Inteftines,  the  feveral  Forms  under  which  this 
Animalcule  appears,  require  a  particular  Defcription,  which  take  as 
follows : 

In  Fig.  284.  under  the  Letters  A  B  C  D,  are  fhewn  four  little  Eminen- 
s  cies,  adorned  with  Hairs,  which  remain  but  a  fhort  Time  in  this  Situation, 
for  that  marked  B  joins  A,  and  C  unites  with  D  fo  clofely,  that  they  then 
appear  as  at  A  D,  Fig.  285.  Thefe  increafed  Eminencies,  form  the  fepa- 
rated  Lips  of  this  Animalcule,  and  the  regular  Motion  of  the  Hairs  with 
which  they  are  adorned,  obliges  all  minute  Bodies,  at  a  fmall  Diftance 
from  thefe  Lips,  to  enter  into  its  Mouth.  Part  of  which  is  alfo  as  ftrongly 

repelled,  as  it  was  greedily  fwallowed. 

All  the  Protuberances  A,  B,  C,  D,  of  Fig.  284.  or  the  two  of  Fig.  285. 
contracting  themfelves  a  little  towards  E,  difcover  a  Sort  of  Ciown,  with 
I  four  Points,  reprefented  at  Fig.  286.  which  are  prefently  cover’d  again  with 
\  thefe  Eminencies,  and  then  expofed  again,  and  fo  on. 

In  each  of  thefe  Figures,  at  E,  is  feen  a  regular  Pulfation,  fuppofed  to  be 
j  its  Heart ;  it  feems  to  be  embraced  by  two  Lobes,  that  feparate  and  join 
j  alternately,  which  probably  are  the  Lungs  ;  from  thefe  proceed  two  little 
t  Ligaments  at  G,  towards  the  Inteftines,  whofe  periftaltick  Motion  is  alfo 

1  very  regular. 

The  Tail  of  this  Animalcule  appear’d  fometimes  round  and  dole,  at 
;  other  Times  open,  when  two  little  Points,  as  at  H,  Fig.  284.  might  be 

1  feen. 

One  of  thefe  Animalcules  had  four  of  thofe  ftiarp  Points,  fig.  287. 
j  placed  two  on  each  Side  the  Anus  ;  between  which  a  long  1  ail  I  L  is  pio- 
I  truded,  and  drawn  in  again  with  great  Swiftneis :  The  End  L,  in  lorne  of 
]  thefe  Animalcules,  appeared  forked,  as  Fig.  285.  the  fail  can  oe  entiielv 
j  drawn  into  the  Body,  at  which  Time  the  Rings  that  compofe  it,  Hide 
;  one  over  the  other,  and  caufe  it  to  become  opake. 
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The  r  Eggs  are  frequently  feen  fattened  to  their  Breech  by  fmall  Threads ; 
fome  of  the  Females  carry  but  one,  as  at  M,  Fig.  289.  others  two.  Fig/ 
285,  and  fome  others  fix,  Fig.  286 ;  but  this  is  feldom,  and  then  alfo  they 
are  fmaller.  They  rub  their  Eggs  with  their  Tail,  which  as  it  enters  into, 
and  goes  out  from  the  Body,  turns  from  one  Side  to  the  other  with  a  great 
(.cal  of  Pliablenefs  ;  thole  Eggs  which  are  full,  appear  hanging  down,  and 
are  very  regular  and  bright,  thofe  that  are  empty  are  feen  quite  flat,  and  of 
an  ova!  Form,  and  more  tranfparent  than  the  others,  and  although  empty, 
tncii  Mothers  cany  them  almoft  always  falfened  to  their  Breech,  as  at 
I  ig.  286.  Two  of  thefe  Eggs  were  feen  in  the  Body  of  one  of  thefe 
Animalcules,  and  appeared  as  at  G  G,  Fig.  288. 

I  hefe  Animalcules  aie  a  delightful  Object  for  the  IVIicrolcope,  particu¬ 
larly  when  they  tumble  over  Head  and  Tail,  becaufe  they  do  it  dextroufly 
Some  turn  themfelves  circularly,  as  much  on  one  Side  as  the  other,  and 
about  the  Point  F,  which  is  the  Center  of  Gravity  of  their  Bodies. 

Sect.  XXIX. 

Infuftm  of  the  Bark  of  an  Oak. 

SOME  of  this  Bark  being  put  into  cold  Water,  the  15th  of  Decern- 
,  //.and  examined  feveral  Times  for  the  Space  of  a  whole  Year,  during 
winch  Time  the  following  Animalcules  were  difcovered.  The  firft  wa° 
called  a  Tortoife  with  an  umbelical  Tail,  Fig.  290.  This  Infed  ftretches 
out  and  contracts  ltfelf  very  eafily,  fometimes  affirming  a  round  Figure 
wnch  it  does  not  retain  above  a  Moment;  then  opening  its  Mouth°toa 
furpnzing  Width,  forms  nearly  the  Circumference  of  a  Circle  ;  its  Lips 
are  furnifhed  with  Hairs,  whofe  Motion  is  very  pleafant,  becaufe  it  obliges 
iome  of  the  adjacent  little  Bodies,  to  precipitate  into  its  Stomach,  where 
that  which  is  fit  for  Food  remains,  while  the  other  is  repelled  with  great 
V  ejocity  ;  its  Motion  is  very  furprifing  and  Angular. 

.  F,g-  29x-  is  another  Sort  of  Animalcula  with  an  umbelical  Tail,  differ¬ 
ing  only  from  the  former  in  having  its  Mouth  fixed,  and  Tail  without  any 
Separation.  1 

Fig.  292  reprefents  another  of  the  fame  Sort,  although  under  a  Form 

fomewhat  different ;  the  Top  of  its  Head  is  double,  and  two  Prominencies 

appear  thereon  under  the  Form  of  Horns,  which  were  intirely  covered  in 
the  other.  1 

That  reprefented  at  Fig.  293.  is  called  a  Water-Rat,  its  Head  well 
hi  aped,  and  laps  adorned  with  Jong  Hairs. 

Another  Sort  at  1  ig,  294,  is  called  a  Crab’s  Claw,  becaufe  of  its  two 

crooked. 


\ 


Of  Animalcula  in  Fluids .  133 

crooked  Beaks,  whofe  Motion  as  well  as  that  of  its  Body  is  very  flow, 
its  Body  is  adorned  with  a  great  Number  of  fhirring  Globules. 

Fig.  295.  is  called  a  Club,  its  Head  large  in  Proportion  to  its  Body, 
which  ends  in  a  Point,  the  Infide  of  which  is  ftrewed  with  little  Grains 
both  tranfparent  and  opake. 

That  Sort  exhibited  by  Fig.  296.  is  called  a  Silk-worm’s  Bag,  becaufe 
its  Body  iscompofed  of  feveral  Rings  and  longitudinal  Fibres,  the  Shape  of 
its  Head  is  fo  nearly  like  that  of  the  Tail,  that  it  can  only  be  diftinguifhed 
by  its  Swimming. 

The  Animalcule,  Fig.  297.  is  called  a  Spheroid,  its  Head  is  feen  at  A, 
a  little  below  which  may  be  feen  its  Fleart  regularly  beating  •,  and  feveral, 
round  Bodies  of  different  Sizes,  which  probably  were  its  Eggs. 

There  are  in  this  Infufion  feveral  Sorts  of  Eels,  different  amongft  them- 


felves,  and  different  alfo  from  thofe  found  in  Vinegar. 

Fig.  298.  reprefents  one  of  them  very  thick  with  refpeft  to  its  Length, 
which  was  ftored  with  a  confiderable  Number  of  exceeding  fmall  Fibres, 
and  others  alfo  that  ran  fpirally  from  near  its  Head  towards  the  Tail. 

At  Fig.  299.  is  exhibited  another  kina  of  Eel-like  Animalcula  of  great 

Vivacity. 

Another  of  a  larger  Size  is  alfo  reprefented  at  Fig.  300.  that  had  been, 
dead  for  fome  Time,  when  by  Chance  a  little  Eel*  was  difcovered  fluttering 
very  much  to  get  out  of  the  Belly  of  its  Mother,,  but  not  being,  able  to 
do  it,  at  laft  died  therein. 

This  Obfervation  is  a  fufficient  Proof  that  the  Eggs  of  thefe  Eel-like 

Animalcula  are  hatched  in  their  Mother’s  Body. 

Fig.  301.  reprefents  an  Animalcule,  called  a  Weaver’s  Shuttle  ;  it  fwitns 
fmoothly,  having  in  the  Middle  of  its  Body  feveral  little  Corpufcles  re- 
fembling  Eggs. 

Fi<r.  302.  is  called  the  Beak  of  an  Halbert,  its  Head  ends  in  a  Point ; 
the  other  Extremity  of  its  Body  is  like  a  Drop,  and  upon  the  Throat  are 

feveral  long  Hairs.  .  .  r 

Fig.  303.  is  called  a  Water-Spider,  it  is  of  a  fpherical  Figure,  with  fe¬ 
veral  brown  parallel  Lines  ;  between  which  are  fome  Spots  browner  than 

the  reft  of  their  Bodies.  . 

Fig.  304.  is  called  a  Drop,  its  Body  uniform  and  tranfparent,.  its  Leek 

long,  but  a  little  crooked. 

Fio-.  305.  is  called  a  Slug,  its  Head  is  round,  Tail  fliarp.  Body  large 
in  Proportion  to  its  Length,  and  becomes  fo  fhort  in  Motion  as  to  appear 

^  FT*.  ToG  is  called  a  Water  Caterpillar,  they  are  found  of  different  Sorts,, 
and  in  feveral  Infufions  of  Plants  it  has  been  before  obferved,  that  the 
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3  lairs,  of  which  we  have  elfewhere  fpoke,  are  planted  on  the  two  Lips  of 
this  Caterpillar,  which  ieem  to  turn  at  certain  Times  like  the  Rowel  of  a 
Spur. 

Fig.  307.  is  called  the  great  aquatic  Spider,  its  Figure  fomewhat  ovalifti, 
Mouth  a  little  funk,  which  appears  fometimes  to  reach  to  the  Middle  of 
its  Body,  its  Lips  are  adorned  with  Hairs  in  Motion,  which  feem  to  have 
a  Communication  with  a  little  Part  that  probably  may  be  the  Heart,  and 
Lungs  furrounding  it ;  its  hinder  Part  is  alfo  furnifhed  with  Hairs  that  form 
a  kind  of  Tail  •,  a  little  above  the  Anus  is  a  brown  Spot,  fuppofed  to  be 
the  Excrement  ;  the  reft  of  their  Body  is  generally  ftored  with  little  regu¬ 
lar  Corpufcles. 

This  Sort  of  Animalcule  is  alfo  found  in  Iufufions  of  wheat en  Straw ,  in 
that  of  Barley  mixt  with  fome  of  the  Ears ;  in  Turkey  Corn ,  Indian  Cane , 
in  the  Wood  and  Bark  of  Acaias ,  or  in  that  of  whole  Pepper ,  &c.  All  thefe 
different  Sorts  of  Water- Spiders,  have  Hairs  round  their  Body,  inclining  a 
little  from  their  Head  towards  their  Tail,  and  may  be  feen  with  a  Lens  of 
,V  of  an  Inch  Focus. 

Fig.  308.  is  called  great  Mouth,  becaufe  its  Mouth  takes  up  about  half 
the  Length  of  its  Body  •,  its  upper  Lip  is  much  longer  than  the  lower, 
and  are  each  adorned  with  little  Hairs  ;  its  Infide  is  filled  with  darkifh 
Spots,  and  hinder  Part  terminated  with  a  fingular  Tail. 

Fig-  309,  ABC,  is  named  a  Funnel,  and  is  here  reprefented under  three 
different  Forms,  in  the  middle  one  the  Mouth  is  open  and  round,  the  In¬ 
fide  of  its  Lips  are  adorned  with  little  Hairs,  which  have  a  quick  Motion  ; 
the  Infide  of  its  Body  ftrewed  with  many  little  irregular  Spots,  and  its  long 
Tail  generally  drags  after  it  little  Pieces  of  Skin  faftened  to  its  Extremity. 
The  fecond  is  fee n  at  A  with  its  Mouth  fhut;  and  the  third  at  C,  whofe 

Body  is  rounder,  and  its  Tail  at  certain  Times  twifted  in  the  Form  of  a 
Cork-fcrew. 

Fig.  310.  hath  a  Head  like  Clover  Grafs,  and  a  forked  Tail ;  its  Mouth 
very  imall  and  roun,d. 

^8*  3 1 1  •  IS  called  a  Sock,  the  Infide  of  its  Body  is  adorned  with  feveral 
tranfparent  Spots,  which  appear  like  Eggs. 

At  the  Time  this  Infufion  was  intended  to  be  thrown  away,  it  was 
thought  proper  to  put  a  Drop  of  it  upon  the  Obje6t  carrying  GJafs,  and 
to  examine  it  by  the  Microfcope,  whereupon  one  of  the  moft  particular  of 
all  the  foregoing  Animalcula  was  found  therein.  It  is  a  kind  of  Water 
Caterpillar,  and  fo  fcarce,  that  no  more  than  feven  or  eight  could  be  found 
in  many  Trials  during  three  Days.  Fig.  312.  fhews  three  Reprefentations 
of  one  of  them  ;  in  that  exhibited  by  A  B,  its  Body  is  feen  to  be  compofed 
of  feveral  kinglets,  that  enter  one  into  the  other,  as  the  Animalcula  con- 
nadls  itfelf  ;  it  pufhes  out  of  its  Mouth  a  Snout  compofed  of  feveral  Pieces 
fheathed  in  each  other,  which  are  fhewn  at  A  C  and  D.  The  Extremity  of 

this 
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this  Snout  appears  to  be  perforated  in  fome  Pofitions  as  at  D  ;  it  is  fome- 
times  fplit  in  two  Parts,  at  other  Times  into  three,  as  at  A,  where  they 
form  two  or  three  little  Protuberances.  At  L  L  are  feen  two  Lips  furnifh- 
ed  with  moveable  Hairs,  in  other  Pofitions  not  one  Hair  can  be  feen. 
While  thefe  Things  were  obferving,  a  kind  of  Horn  F,  was  fuddenly  pro¬ 
truded  Irons  its  Bread  :  Its  whole  Length  appear’d  to  be  compofed  of  fe- 
veral  Furbelows  of  unequal  Thickneffes,  which  go  one  into  another  like 
the  Drawers  of  a  Pocket  Telefcope:  At  its  Tail  are  two  very  fharp  Points 
as  at  B  E,  and  in  fome  particular  Pofitions  it  appears  in  three  Parts  as  at  L 

Sect.  XXX. 

Infufion  of  the  Bark  of  a  young  Oak. 

ABOUT  the  25th  of  'December  feveral  little  Pieces  of  the  Bark  taken 
from  off  a  Branch  .of  young  Oaks  were  put  into  cold  Water,  and  in 
two  Hours  after  fome  of  thofe  Animalcules  called  Silver  Bag  pipes  was  feen 
therein,  and  on  the  15th  of  January  in  a  very  final!  Drop  was  feen  feveral 
I  new  ones.  Some  of  them  Mr.  Joblot  called  Caterpillars,  others  Stockings, 

:  Stirrup-Stockings,  &c. 

Thofe  reprefented  at  Fig.  313,  are  called  golden  Caterpillars,  being  of 
an  Amber-colour,  the  longitudinal  Fibres  are  feen  from  one  End  of  its 
Body  to  the  other,  between  which  are  little  irregular  Globules. 

Fig.  314.  is  called  a  Stirrup-Stocking  ;  at  C  is  a  great  Opening  which 
:  changed  its  Shape  every  Moment,  and  appeared  to  be  its  Mouth ;  the  Lips 
1  were  fometimes  fo  extended  as  to  ferve  it  for  a  Rudder  to  deer  its  Courle,. 
its  Body  was  befet  with  extremely  fmall  Hairs. 

That  reprefented  at  Fig.  315,  is  in  the  Form  of  a  Fifhing-Net. 

Fig.  316.  is  another,  of  which  the  Part  G  H  refembles  an  ill-fhaped 
Leg,  the  Middle  of  its  Body  appeared  to  be  tied  with  an  invifible  Li¬ 
gature. 

Fig.  317,  is  called  a  Club,  its  Mouth  intirely  clofe,  and  Body  fhaped 
like  one,  feveral  little  Globules  were  feen  within-fide,  fuppofed  to  be  Eggs. 
Ladly,  at  Fig.  318,  is  one  of  another  kind  of  the  Bottle  Sort,  which 
i  fwam  amongd  the  preceding  ones ;  and  alfo  a  great  Number  of  other  Sorts 

!  which  do  not  merit  a  Defcription.  The  cold  Weather  increafed  fo  fad,  that 
in  15  Days  Time  all  the  Animalcules  in  this  Infufion  wm  dedroyed. 


S  2  G  T». 


{  ) 

Sect.  XXXI. 

Of  Jome  other  larger  aquatic  Animals. 


H  E  Waters  every  where  are  flocked  with  Life,  which  makes  the 

A.  Subject  endlefs  for  the  Employment  of  the  Microfcope,  Seas,  Ri¬ 
vers,  Ponds ,  Bitches ,  and  almoft  every  Puddle ,  can  prefent  us  with  living 
Wonders  *,  blit  as  thefe  Examinations  have  been  very  little  attended  too 
even  by  thofe  who  are  fupplied  with  Microfcopes,  I  hope  thefe  Dire&ions 
and  the  new  Univerfal  Microfcope ,  will  be  a  Means  to  whet  the  Inclinations 
of  the  induftrious  Enquirer,  the  Difficulties  in  the  Ufe  of  the  common  In- 
flruments  being  here  removed. 

Mr.  Leeuwenhoek  found  fome  furprifing  Animalcules ,  adhering  to  the 
Lens  Paluftris  *  or  Duck-weed,  which  he  examined  in  a  Glafs  Tube  filled 
with  Water  ;  one  Sort  of  thefe  were  ffiaped  like  Bells,  with  long  Tails, 
whereby  they  faflened  themfelves  to  the  Roots  of  thefe  V feeds.  H  M, 
Fig.  3  19,  reprefents  a  fmajl  Part  of  the  Root  as  it  appear’d  in  the  Micro¬ 
fcope,  fuppofed  to  be  almoft  withered  and  over-grown,  with  a  great  many 
long  Particles  which  are  feen  between  K  and  L.  The  Animalcula  repre- 
fenting  little  Bells,  f  are  feen  at  I S  T. 

On  feveral  of  thefe  Roots  were  obferved  one,  and  fometimes  two  Sheaths 
or  Cafes  of  various  Sizes,  faflened  thereto  by  the  fmall  End  :  The  largeft 
is  exhibited  at  R  X  Y,  out  of  which  Sheath  appeared  a  little  Animal,  whofe 
fore  Part  was  roundiffi  as  at  X  Y  Z,  from  whence  proceeded  two  little 
Wheels  that  had  a  fwift  Gyration  always  one  and  the  fame  Way,  and  were 
thickly  fet  with  Teeth  or  Notches  as  at  P  QJl  S.  When  they  have  for 
fome  Time  exerted  their  circular  Motion,  they  draw  the  Wheels  into  their 
Bodies,  and  their  Bodies  wholly  into  their  Sheath,  and  foon  after  thruft 
themfelves  out  again  and  renew  the  aforefaid  Motion.  Mr.  Leeuwenhoek 
obferved  the  Cafe  of  one  of  thefe  Animalcules  to  be  compofed  of  round 
Bubbles,  f  as  is  reprefented  at  N,  O,  T.  When  this  Animalcule  had  thruft 
that  Part  of  its  Body  from  O  to  P,  out  of  its  Sheath  N  O  ;  it  extruded  at 
the  fame .1  ime  that  furprifing  Wheel- work  (which  before  was  taken  for 
two  diftinft  little  Wheels,  and  was  here  plainly  feen  to  be  but  one  and  the 
fame  Circumvolution)  that  confifted  of  four  round  Parts  P  QJl  S,  three  of 
which  were  to  be  feen,  the  fourth  being  almoft  hid  \  its  Motion  was  from 
1  to  Q,  according  to  the  Order  of  the  Letters.  Fig.  320,  reprefents  the 
Wheel-work  by  itfelf,  and  larger  than  it  appeared  to  the  Sight. 

Mr.  Leeuwenhoek  found  feveral  Kinds  of  thefe  Wheel-work  Animalcula, 

*  PL.  Tranf.  No.  283,  295,  337.  f  Ibid.  No.  283.  %  Ibid.  No.  295. 
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in  the  flimy  Matter  which  is  to  be  found  in  leaden  Pipes,  or  *  Gutters,  when 
the  Water  dries  away  they  contract  themfelves  into  an  oval  Figure,  and  a 
reddifh  Colour,  and  become  fixed  in  the  dry  Dirt,  which  grows  as  hard  as 
Clay,  but  if  to  this  Dirt  you  put  Water,  in  about  half  an  Flour’s  Time 
they  open,  and  by  Degrees  extend  their  Bodies  and  fwim  about ;  and  this 
they  did  after  feme  of  this  Gutter-dirt  had  been  kept  dry  for  21  Months 
together  :  Whence  he  concludes,  that  the  Pores  of  their  Skin  are  fo  per¬ 
fectly  clofed  as  to  prevent  all  Perfpiration,  by  which  Means  they  are  pre~ 
ferved  till  Rain  falls,  when  they  open  their  Bodies,  fwim  about  and  take  in 
Nourifhment. 

Fig.  321  and  322,  reprefents  two  of  them  in  different  Pofitions,  and 
Fig.  323  fhews  how  they  appear  when  dry  and  contracted. 

Several  Species  both  of  cruftaceous  and  teflaceous  Animalcules  are  to  be 
found  in  the  Waters  of  Ditches ;  two  of  the  former  Sort  are  reprefented  in 
Fig.  324  and  325,  in  the  Pofture  they  fwim  with  their  Backs  next  the  Eye, 
their  Legs  are  fomething  like  thofe  of  Shrimps  or  Lobfters,  but  of  a  Struc¬ 
ture  much  more  curious'  *,  they  are  lefs  than  a  very  fmall  Flea,  are  all 
Breeders  and  carry  their  Spawn  in  two  Bags,  which  hang  from  their 
Sides,  or  under  their  Tail,  as  in  Fig.  325.  Thefe  Bags  are  fometimes  feen 
broke,  and  the  Spawn  fcattered  about  the  Water.  There  is  a  third  Sort 
amongft  thefe  as  beautiful  as  the  foregoing,  but  not  near  fo  large  ;  its 
Shape  nearly  refembles  a  Shrimp,  and  carries  its  Spawn  as  the  Shrimp  does. 
Thefe  three  Kinds  of  Animalcula  have  but  one  Eye,  and  that  placed  in  the 
Middle  of  their  Forehead  ;  they  are  often  to  be  found  fo  tranfparent,  that 
the  Motion  of  their  Bowels  is  very  plainly  difeovered  by  the  Microlcope, 
together  with  a  regular  Pulfation  in  a  little  Part,  which  we  may  fuppofe 
the  Heart. 

In  the  Summer-time  it  is  common  for  the  Water  in  Ditches  to  appear 
fometimes  of  a  greenifh,  and  fometimes  of  a  brown  ifh  Colour,  which  upon 
Examination  by  the  Microfcope  is  found  to  confift  in  infinite  Numbers  of 
Animalcula ,  blended  together  on  the  Surface  of  it,  and  giving  it  fuch  an 
Appearance  •,  their  Shape  is  oval,  but  the  Middle  either  green  or  red,  and 
feems  to  be  compofed  of  Globules,  refembling  the  Roes  or  Spawn  of 
Fillies. 
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CHAP.  XXXIV. 

Of  the  frejh  Water  Tolipe,  with  Arms  in  Form  of 

Floras. 

Sect.  I. 

Of  their  Motion  and  Structure. 

npHE  Nature  of  this  Infeft  is  both  extraordinary,  and  contrary  to  the 
•*-  general  received  Opinions  of  Animal  Life,  and  requires  the  molt  con¬ 
vincing  Proofs  to  perfuade  many  People  into  a  Belief  thereof.  In  order 
therefore  to  dear  up  this  peculiar  Affair,  I  fhall  lay  before  the  Reader  the 
following  Obfervations,  which  were  made  by  Mr.  Lrembley ,  and  alfo  allure 
him,  that  I  have  repeated  the  major  Part  of  his  Experiments  on  this  Animal 
with  the  fame  Succefs. 

And  firft  thefe  Animals  were  not  hitherto  entirely  unknown,  for  Mr. 
Leeuwenhoek  gives  a  Defcription  of  a  furprifing  Sort  of  minute  Animal,  in 
the  Philofophical  LranfaElions ,  Number  283.  It  is  reprefented  at  Fig.  328, 
as  it  appeared  fattened  to  a  Root  of  Duckweed ,  whilft  in  the  Water,  and 
about  three  Times  bigger  than  it  appeared  to  the  naked  Eye ;  this  was  a 
large  one  of  the  Sort,  and  had  eight  Horns :  At  C  is  fhewn  a  very  fmall 
Animalcule  coming  out  of  the  other’s  Body,  fuppofed  at  firft  to  be  faftned 
thereto  by  fome  Accident ;  but  on  a  clofer  Examination,  was  found  to  be 
a  young  one  in  the  Birth,  although  it  had  at  firft  but  four  fmall  Horns  •,  af¬ 
ter  16  Flours  its  Horns  and  Body  was  grown  much  larger,  and  in  four 
Flours  more  was  quite  excluded  its  Mother’s  Body  •,  againft  this  on  the 
other  Side  appeared  a  little  round  Knob,  which  gradually  increaled  in  Big- 
nefs,  and  in  a  few  Flours  was  pointed  as  at  D,  Fig.  328  i  about  14  Hours 
after  it  was  grown  much  larger,  and  had  two  Horns  •,  three  Hours  after  it 
alfo  fell  off  from  its  Mother  and  fhifted  for  itfelf. 

An  Englijh  Gentleman  *  difeovered  one  of  them  in  fome  clear  Water 
taken  out  of  a  Ditch  •,  but  with  the  utmoft  Attention  he  could  find  no 
more  therein.  It  appeared  the  firft  Day  as  at  Fig.  326,  but  varied  every 
Moment,  and  the  Knob  at  a,  looked  like  the  Gut  Cenum  ;  two  or  three 
Days  after  he  obferved  fome  white  Fibres  at  the  Extremity  of  the  Knob 
on  the  fourth  it  was  extended  at  full  Length,  and  appeared  as  Fig.,327  ; 
which  then  convinced  him  this  Excrefcence  was  really  an  Animalcule  of  the 
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fame  Species,  having  fix  Horns  ;  next  Day  he  found  it  feparated  from  its 
Mother  ;  it  is  feen  in  its  contracted  State  as  delineated  by  this  Gentleman 
at  Fig.  329  and  330. 

There  is  a  near  Agreement  between  the  Obfervations  ofthefe  two  Gentle¬ 
men,  both  of  them  having  difcovered  the  molt  remarkable  Property  of  the 
Polypes ,  that  is  to  fay,  their  natural  Manner  of  multiplying .  They  have  alfo 
given  us  their  exterior  Figure,  and  fome  of  their  Motions  \  but  their  more 
furprlfmg  Properties,  were  referved  for  the  Difcovery  of  the  inquifitive  and 
happy  Genius  of  Mr.  Prembley.  It  was  alfo  known  to  feveral  other  Gentlemen 
before  him,  but  none  of  them  difcovered  this  remarkable  Re -productions 
which  is  found  in  the  different  Parts  of  a  Polype  after  they  are  feparated , 
each  difbin6t  Piece  becoming  as  perfeCt  an  Animal  as  that  of  which  it  was 
only  a  Part. 

Mr.  Prembley  having  taken  Notice  of  fome  Plants,  which  he  had  taken 
out  of  a  Ditch,  and  put  into  a  large  Glafs  full  of  Water,  and  employing 
himfelf  in  confidering  the  Infedts  therein  contained,  he  caft  his  Eye  upon 
a  Polype ,  which  was  fix’d  to  the  Stalk  of  an  aquatick  Plant,  and  is  repre- 
:  fented  at  Fig.  331. 

Their  Bodies  a  b  are  very  fmall,  and  from  one  of  their  Extremities  at  a, 
proceed  feveral  Horns  a,  c,  which  ferve  them  for  Feet  and  Arms,  and  are 
much  fmaller  than  their  Bodies.  I  call  the  Extremity  a,  anterior ,  becaufe 
it  is  the  Polype's  Head  ;  and  the  oppofite  Extremity  b  pofterior. 

The  firft  Sort  of  Polypes  Mr.  Prembley  found,  were  of  a  fine  green  €0- 
[  lour,  and  in  the  Pollute  of  thofe  reprefented  by  Fig.  331.  The  firft  Motion 
he  obferVed  in  them  was  that  of  their  Arms,  which  they  extend  and  con- 
tradl,  bend  and  wind  divers  Ways  •,  they  alfo  contradl  their  Bodies  upon 
the  lead  Touch,  fo  fhort  that  they  appear  only  like  a  Grain  of  Matter. 
They  conftantly  turn  themfelves  towards  the  Light ;  for  if  that  Part  of  the 
l  Glafs  in  which  they  are,  be  frequently  turned  from  the  Light,  they  will  be 
found  the  next  Day  to  have  removed  themfelves  to  the  light  Side  of  the 
Glafs*  the  dark  Side  being  quite  depopulated. 

For  Mr.  Prembley  inclofed  a  great  Glafs  well  ftored  with  green  Polypes , 
in  a  Pafte-board  Box ,  which  had  a  Hole  cut  on  one  Side  in  the  Form  of  a 
Chevrons  that  exaCtly  anfwered  to  the  Middle  of  the  Glafs  in  which  the 
Polypes  were:  When  this  Hole  was  turned  to  the  Light,  it  always  hap¬ 
pened,  that  the  Polypes  affembled  themfelves  together  at  that  Side  of  the 
Glafs,  and  alfo  in  the  Form  of  the  Chevron  \  although  the  Glafs  was  turned 
feveral  Times  in  this  Box,  yet  at  the  End  of  a  few  Days  the  Polypes  were 
always  found  ranged  as  before.  To  vary  this  Experiment,  he  turned  the 
Chevron  upfide-down*  and  notwithstanding  this,  the  Polypes  always  af- 
fembled  themfelves  together,  and  in  the  f  orm  of  the  Chevron,  whether 
1  right  or  inverted . 

The  25th  of  November  1740,  Mr.  Prembley  cut  a  Pohpe  tranfverfly  (for 
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the  firft  Time)  but  the  Head  Part  a  little  fhorter  than  the  Tail  Part,  and 
put  the  two  Parts  into  a  fiat  Glafs,  in  which  the  Height  of  the  Water  did 
not  exceed  a  quarter  of  an  Inch,  by  which  Means  they  might  be  eafily  ob- 
fierved  with  a  pretty  deep  magnifying  Glafs. 

In  that  Inflant  the  Polype  was  cut,  both  Parts  contracted,  and  funk  to 
the  Bottom  of  the  Glafs,  like  two  little  Grains  of  green  Matter.  Some  few 
I  lours  after  both  the  Parts  ftretched  themfelves  out,  and  were  eafily  to  be 
diftinguifhed  from  each  other,  the  anterior  End  of  the  firft  being  furnifhed 
with  Horns,  whereas  the  other  had  none  at  all. 

The  firft  Part  moved  its  Arms,  and  the  next  Day  he  faw  it  change  its 
Place  in  the  Glafs,  and  both  were  obferved  to  extend  and  contract  them- 
felves  for  feveral  Days. 

He  only  looked  upon  the  Motion  of  thefe  two  Parts,  as  Signs  of  the 
weak  Remains  of  Life,  efpecially  with  refpect  to  the  hinder  Part,  and 
therefore  obferved  it  only  to  know  how  long  it  would  remain  alive,  not 
in  the  leaft  hoping  to  be  the  Spe&ator  of  this  fo  marvellous  a  Re  production. 

But  obferving  the  cut  Pieces  on  the  9th  Day  with  a  magnifying  Glafs, 
perceived  three  little  Points  coming  out  from  the  Edges  of  the  anterior 
End  of  the  fecond  Part,  which  had  neither  Head  nor  Arms.  The  next 
Day  he  was  convinced  they  were  Arms,  and  the  Day  following  two  new 
Arms  came  out,  and  fome  Days  after  three  more  ;  this  fecond  Part  had  then 
eight  1  which  in  a  little  Time  was  as  long  as  thofe  of  the  firft  Part,  fo  that 
now  there  was  no  Difference  between  the  fecond  Part  and  a  Polype  that 
had  never  been  cut.  They  both  appeared  fenfible,  being  each  of  them 
compleat  Polypes ,  and  performing  all  the  known  Functions  of  ftr etching 
themfelves  out,  contracting  and  walking. 

After  this  he  difcovered  one  in  a  great  Glafs  he  had  by  him,  which  was 
well  ftored  with  green  Polypes ,  from  which  young  ones  began  to  ftioot. 

In  the  Month  of  April  he  found  a  new  Sort  of  Polypes ,  reprefented  at 
Fig.  332.  and  foon  after  faw  them  eat  and  fwallow  down  Worms  longer 
than  themfelves ,  and  to  digeft  them  and  be  nourifhed  therewith  :  There¬ 
fore  this  is  a  certain  Proof  of  their  being  Animals. 

They  are  to  be  found  indifferently  upon  all  Sorts  of  aquatick  Plants ,  and 
other  Bodies  that  are  in  the  Water  (upon  which  they  fix  themfelves  by  the 
Pail)  at  the  Bottom  of  Bitches ,  and  are  fufpended  upon  the  Surface  of  the 
Water,  upon  Branches  of  Prees ,  Boards ,  rotten  Leaves ,  Bits  of  Straw , 
Stones ,  and  many  of  them  Mr.  Prembley  hath  found  on  the  Bodies  of  diver3 
Animals ,  as  on  the  Shells  of  Snails,  &c. 

The  beft  Way  to  find  them,  is  to  take  up  thefe  different  Bodies  and  put 
them  in  Glaffes  full  of  Water,  and  if  there  are  any  Polypes ,  they  will  foon 
be  perceived  adhering  to  thofe  Bodies  and  moving  their  Arms. 

Mr.  Prembley  hath  alfo  taken  the  Trouble  of  going  often  to  the  Sides 
of  the  Bitch  in  which  he  found  them,  at  a  Time  when  the  Sun  fhone  upon 
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the  Bottom  of  the  Water ,  and  chofe  thofe  Places  where  the  Water  was  clear , 
and  that  had  an  eafy  Declivity,  and  fays,  he  hath  diftindly  feen  them  at 
the  Bottom  of  the  Water,  on  all  the  Bodies  that  were  therein,  and  on  its 
Superficies  *,  by  which  Means  he  acquired  thofe  Ideas  concerning  them, 
he  could  never  have  attained  to  without  this  Precaution. 

The  mold  common  Pofture  they  are  generally  found  in,  whether  in  their 
ordinary  Places  of  Abode,  or  in  Glaffes,  is  reprefented  by  the  Figures  331 , 
and  332.  The  pofterior  End  b,  of  the  Polype  a  b,  is  fixed  againft  a  Plant 
e  f,  Fig.  331,  or  againft  a  Straw  g  h.  Fig.  332,  the  Body  a  b,  and  Arms 
ac,  being  extended  in  the  Water. 

The  general  Figure  of  the  Polype* s  Body  in  this  Attitude  is  not  perfectly 
the  fame  ;  in  the  three  Kinds  of  Polypes  here  defcribed,  the  Body  of  the 
green  ones,  Fig.  331.  diminifii  from  their  anterior  to  their pojlerior  End,  the 
Diminution  being  almoft  infenfible. 

That  Sort  reprefented  Fig  332,  are  the  fame  *,  but  thofe  of  the  third 
Sort,  Fig.  333,  differ  from  the  two  preceding  ones  in  this  RefpeCc,  that 
their  Body  does  not  diminifh  infenfibly,  but  from  the  anterior  Extremity  a, 
to  the  Part  d,  and  fometimes  even  to  two  Thirds  of  the  Length  of  their 
Body-,  asatd,  Fig.  334,  becoming  from  this  Point  much  finer,  and  do  not 
diminifh  from  thence  to  the  pofterior  End.  They  wave  their  Arms  in  all 
Directions,  as  at  a,  i,  k.  Fig.  331,  at  a  and  e.  Fig.  332.  and  at  a,  Fig.  333 
and  334.  The  Number  of  their  Horns  in  thefe  three  Sorts  of  Polypes ,  is 
jj  generally  at  leaft  fix,  and  at  moft  12  or  13?  yet  neverthelefs  them  aie  lome 
few  of  the  fecond  Sort  which  have  18  Arms.  They  can  contrad  their  Bo¬ 
dies  till  they  are  not  above  the  10th  of  an  Inch  or  thereabouts  in  Length : 
j  For  Example,  that  reprefented  at  Pig.  333?  could  contrad  itfelf  io  as  to 
become  like  thofe  two  Reprefentations  Fig.  335.  They  can  alio  ftop  at 
any  Degree  either  of  Extenfion  orContradion,  from  the  greateft  to  the  leaft. 

The  green  ones  are  generally  about  half  an  Inch  in  Length  when 
ftretched  out.  Thofe  of  the  fecond  and  third  Sort  are  moft  commonly 
between  of  an  Inch  and  an  Inch  *,  but  fome  may  be  found  of  both  Soits, 

whofe  Bodies  are  an  Inch  and  half  long. 

They  grow  fmaller  as  they  extend,  and  increafe  in  Bulk  as  they  contrad 

themfelves.  The  Figures  331,  332,  and  333  reprefent  the  general  and 
natural  Size  of  thefe  three  Sorts  of  Polypes ;  and  at  Pig.  362..  is  an  exact 
Reprefentation  of  one,  as  it  appears  in  the  Microfeope. 

You  may  oblige  them  to  contrad  more  or  lefs,.  in  Proportion  as  they  are 
touched,  or  as  the  Vfater  in  which  they  are,  is  agitated  ^  more  or  lefts. 

I  Every  Polype ,  when  taken  out  of  the  Water,  contrads  itfteif  in  inch  Soif, 
as  to  appear  like  a  mere  Lump  of  Jelly  on  the  Body  it  is  fattened  to,  as 
at  Fig.  336.  which  Figure  is  fo  different  from  what  it  bears  when  ftretched 
lout,  that  it  can  fcarce  be  known  at  firft  Sight,  but  when  the  Eye  is  once 
»■  accuftomed  to  it,  they  are  eafily  diftinguifhed  from  all  other  Bodies  that  are 

1.  out  of  the  Water.  v  rT 
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Heal  and  Cold  hath  the  fame  Effetts  on  the  Polypes ,  as  it  hath  upon  all 
other  Land  and  Water  Infers.  Heat  animates,  and  Cold  benumbs,  or  makes 
them  faint  and  languid ;  yet  neverthelefs  it  requires  a  confiderable  Degree 
of  Cold ,  to  reduce  them  to  a  motionlefs  State ,  and  that  muffc  be  very  near 
to  that  of  Freezing.  At  which  Time  they  are  more  or  lefs  contracted,  and 
fo  remain  •  but  as  foon  as  the  Water  in  which  they  are,  acquires  fome  De¬ 
gree  of  Warmth,  they  ftretch  themfelves  out,  and  move  proportionably  to 
the  Heat  thereof.  It  is  not  necelTary  that  this  Degree  of  Heat  be  very  con¬ 
fiderable,  but  is  fuffirient  for  them,  if  the  Water  be  of  a  temperate  Heat , 
which  is  exactly  fhewn  by  the  48th  Degree  on  Far  enheidt’s  Thermometer*. 

The  Arms  of  the  green  Polypes  feldom  exceed  the  Length  of  their  Bo- 
dies,  as  at  tig.  33 T-  An  Inch  is  commonly  the  Length  of  the  Arms  of 
the  lecond  Sort,  as  at  Fig.  332.  tho*  fome  are  longer.  The  Arms  of  the 
third  Sort  are  generally  about  eight  Inches,  Fig.  333.  for  which  Reafon 
Mr.  Prembley  calls  them  long  arm'd  Polypes. 

The  Polype  can  extend  and  contrad  its  Arms,  without  extending  or  con- 
trading  its  Body  ;  and  its  Body,  without  any  Alteration  in  the  Arms,  it  can 
alio  extend  and  contrad  all  or  lome  of  its  Arms,  independant  of  the  others. 

Its  Body  and  Arms  are  alfo  capable  of  bending  in  all  poffible  Diredions, 
fome  of  which  are  reprefented  by  Fig.  337.  in  which  Attitude  they  are 
fometimes  found  ;  the  Body  and  Arms  can  alfo  twill  themfelves,  as  at 
Fig.  338>  and  334*  It  is  likewife  remarkable,  that  the  Arms  of  the  2d 
and  3d  Sorts  ol  Polypes ,  generally  bend  at  fome  Diftance  from  their  ioinino- 
to  the  Body.  J  & 

p  Fhe  third  Sort,  for  the  moil  Part,  let  their  Arms  hang  down,  making 
different  1  urns  and  Returns,  as  at  Fig.  333.  and  fometimes  they  dired  fome 
of  them  towards  the  Top  of  the  Water. 

Their  progreflive  Motion  is  performed  by  Means  of  that  Faculty  they  have 
of  ffretching  out,  contrading,  and  turning  themfelves  everyWay.  For  let  the 
Polype  a  b,  big.  349.  be  fixed  by  its  pofterior  End  b,  having  its  Body  a  b, 
and  Arms  extended  in  the  Water.  In  order  to  advance,  it  draws  itfelf  to¬ 
gether,  by  bending  its  Body  on  whatever  it  moves  ;  and  then  fixing  its  an¬ 
terior  End  a  upon  this  Body,  fometimes  the  anterior  End  only,  at  other 
T.  imes  lome  of  its  Arms,  and  at  others  the  Arms  and  anterior  End  a,  as  at 
Fig-  35°*  W  hen  the  anterior  End  is  well  fixed,  it  loofens  the  pofterior  End 
b,  and  draws  it  to  the  anterior  a,  faftening  the  End  b,  as  at  Fig.  351.  after 
which  it  again  loofens  its  anterior  End  a,  and  ftretches  it  out,  as  at  Fig.  352. 

X  hus  much  lor  a  general  Defcription  of  the  common  Steps  a  Polype  makes 
in  moving  from  Place  to  Place. 

1  hey  walk  very  flow,  and  often  flop  in  the  Middle  of  a  Step,  difpofing 
of,  and  winding  their  Body  and  Arms  every  Way  ;  as  at  l7ig.  338. 

Farenheidt  s  Thermometers ,  as  well  as  thole  of  Sir  Ifaac  Newton,  Mr.  Reaumeur ,  O' Life  j 
and  otheis  may  be  had  at  my  6 oop,  made  after  the  best  M annery  and  graduated  ?nyfelf 
from  aftual  Experiments  ;  at  Tycho  Brahe's  Heady  in  Fleet -fireet,  London. 

Some-  - 
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Sometimes  they  make  an  extraordinary  Step,  as  follows,  Let  the  Polype 
a  b.  Fig.  353.  be  fixed  by  its  pofterior  End  b,  and  its  Body  and  Arms  ex¬ 
tended  in  the  Water.  Firft  it  bends  its  anterior  End  a,  towards  the  Body 
upon  which  it  moves,  and  fixes  it  at  a.  Fig.  3  54.  after  which  it  loofens  its 
pofterior  End  b,  and  raifes  it  up  perpendicularly,  as  at  Fig.  355.  then  bend¬ 
ing  its  Body  to  the  other  Side,  fixes  the  pofterior  End  b,  as  at  Fig.  356. 
and  loofening  the  anterior  End  a,  raifes  it  up  again,  as  at  Fig.  357. 

The  third  Kind  of  Step  the  Polype  makes,  is  in  the  following  Manner,  let 
the  Polype  a  b.  Fig.  358.  be  fixed  by  its  pofterior  End  b  againft  the  Side  of 
a  Glafs.  Its  Body,  and  molt  of  its  Arms  being  ftretched  out  forwards,  and 
one  of  its  Arms  a  c,  fixed  againft  the  Glafs  at  c  :  When  the  Polype  is  in 
this  Attitude,  it  loofens  its  pofterior  End  b,  and  contracting  its  Body,  draws 
it  up  a  little  nearer  to  the  Point  c,  and  fixes  it  againft  the  Glafs  at  d,  after 
which  it  repeats  the  fame  and  fixes  its  pofterior  End  at  e,  and  fo  on.  All 
that  is  here  faid  of  the  Polypes  progreftive  Motion  equally  refpedts  the  three 
Sorts. 

They  defcend  to  the  Bottom  of  the  Water,  and  come  up  either  by  the 
Sides,  or  upon  aquatick  Plants,  and  often  hang  down  from  the  Surface 
I  thereof,  by  their  pofterior  End,  as  at  b,  Fig.  334.  and  are  often  feen  to 
fufpend  themfelves  by  one  Arm  only,  as  at  c,  Fig.  339.  They  walk  as  well 
upon  the  Superficies  of  the  Water,  as  upon  thofe  Bodies  juft  mentioned  ; 
and  perform  the  fame  Motions  in  a  Glafs,  as  they  do  in  greater  Waters : 
They  pafs  over  Plants  or  other  Bodies ;  they  go  up  the  Sides  of  Glafs, 
r  even  to  the  Surface  of  the  Water,  and  pafs  either  under  or  over  it,  and 
fometimes  reft  themfelves  there ;  then  they  march  to  the  oppofite  Side  of 
1  the  Glafs,  and  fo  defcend  to  the  Bottom. 

If  you  examine  the  Extremity  of  a  Polypes  Tail,  while  it  is  fufpended, 

|  as  at  b,  Fig.  334.  (from  the  Surface  of  the  Water)  with  a  magnifying 
Glafs,  it  will  be  found  a  little  out  of  the  Water,  fomewhat  concave  and  dry, 
j  as  at  band  c.  Fig.  359.  and  to  prove  that  this  Circumftance  is  abfolutely 
i  necefifary  to  fupport  them  at  the  Superficies  of  the  Water,  only  wet  the 
1  dry  End  with  a  Drop  of  Water,  and  the  Polype  will  immediately  fall  to  the 
!  Bottom. 

When  a  Polype  defigns  to  pafs  from  the  Sides  of  a  Glafs,  to  the  Superficies  of 
the  Water,  it  need  only  put  that  Part  out  of  the  Water  by  which  it  would  be 
i  fupported,  and  give  it  Time  to  dry,  which  is  what  it  always  does,  and  what 
f  may  eafily  be  obferved.  If,  for  Example,  a  Polype  is  fixed  againft  the  Sides 
j  of  a  Glafs,  near  the  Superficies  of  the  Water,  (on  which  it  intends  to  go)  as 
i  atef,  Fig.  359.  in  order  to  convey  itfelf  thither,  it  raifes  up  its  anterior 
I  End,  and  puts  it  out  of  the  Water,  there  letting  it  dry,  then  loofening  its 
:  pofterior  End  f,  from  the  Glafs,  draws  it  up,  and  puts  it  above  the  Water, 

*  where  it  alfo  becomes  dry  in  an  Inftant,  and  capable  to  fupport  the  Polype y 

t  upon  which  it  draws  its  anterior  End  under  Water,  and  remains  fufpended 

f  '  from 
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*rom  its  Surface,  as  at  c  and  b,  often  extending  its  Body  and  Arms. 

It  has  been  often  found  neceftary,  in  the  Courfe  of  thefe  Experiments,  to 
fufpend  a  Polype  from  the  Surface  of  the  Water,  becaufe  they  are  not  always 
to  be  found  fufpended  there  of  themfelves.  To  effecft  which,  take  in  one 
Hand  an  Hair*  Pencil,  and  in  the  other  a  pointed  Quill,  or  a  Toothpick-, 
with  the  Pencil  loofen  the  Polype  from  the  Glafs,  and  gradually  raife  it  near 
the  Top  of  th ziVater,  in  fuch  a  Manner,  that  the  anterior  End  of  the  Po¬ 
lype  be  next  the  Point  of  the  Pencil  *,  then  lift  it  out  of  the  Water,  and  keep 
it  fo  for  a  Moment ,  nay  a  Minute  if  you  will  ;  after  which  thruft  the  Point 
of  the  Pencil ,  together  with  the  anterior  End  of  the  Polype ,  by  little  and  lit¬ 
tle  under  the  Water,  until  no  more  than  about  half  the  Tenth  of  an  Inch 
of  the  Polype's  Pail  remains  above  its  Surface  •,  at  this  Inftant,  with  the 
pointed  Quill,  remove  that  Part  of  the  Polype  from  the  Pencil,  which 
is  already  in  the  Water.  And  at  the  fame  Time  blowing  againft  the 
Polype ,  its  Tail  will  be  alfo  loofen’d,  and  remain  out  of  the  Water. 

A  Polype ,  that  is  already  fufpended,  may  be  removed  from  a  Glafs  of 
dirty  Water,  to  a  clean  one  with  frefh  Water,  by  endeavouring  to  place 
the  Pencil  parallel  to  the  Polype ,  and  in  this  Pofition  to  advance  it  gra¬ 
dually  till  it  touches  him,  he  will  then  apply  himfelf  againft  the  Pencil, 
and  on  being  drawn  out  of  the  Water,  its  Tail,  which  was  dry  before, 
will  remain  fo  *,  and  it  may  be  immediately  put  into  the  clean  Water,  by 
obferving  the  foregoing  Directions. 

Polypes  commonly  fix  their  Tails  to  Stones ,  or  aquatick  Plants ,  &c.  fo 
faft  as  to  prevent  their  being  drove  away  by  the  Stream,  and  are  fometimes 
fixed  not  only  by  their  Tails,  but  by  two  or  three  of  their  Arms  alfo, 
which  they  diredt  different  Ways;  and  being  thus  fixed  cannot  be  toffed  a- 
bout  by  the  Motion  of  the  Water. 

Two  long  armed  Polypes  fufpended  from  the  Surface  of  the  Water  in  a 
Glals,  are  reprefented  exadtly  in  the  Pofition  they  were  found,  at  a,  b,  and 
c,  d.  Fig.  359.  One  of  them  d  c,  had  two  of  its  Arms  d,  i,  and  d,  k,  fixed 
againft  the  Bottom  of  the  Glafs,  but  on  oppofite  Sides  thereof,  at  i  and  k. 
The  other  a  b  had  alfo  one  Arm  a  g,  fixed  againft  the  Bottom  of  the  Glafs, 
at  g,  and  its  other  A-rm  a  h,  fixed  againft  the  Side  at  h  ;  they  held  them¬ 
felves  fo  faft  in  this  Pofition,  that  the  Glafs  was  forcibly  fhaken  before  they 
quitted  their  Hold. 

The  Polype's  Mouth  is  fituated  at  the  anterior  End  of  its  Body,  in  the 
Middle  between  the  fhooting  forth  of  the  Arms.  It  is  very  often  ftretch- 
ed  out,  at  which  Time  it  reprefents  a  little  conical  Nipple,  as  at  a,  Eig. 
333,  and  Fig.  343.  The  Cone  it  forms  appears  fometimes  truncated,  as 
at  a,  Pig.  362.  At  other  Times  no  Nipple  can  be  difcovered,  the  Inter¬ 
val  between  the  Arms  being  clofed,  as  at  a.  Fig.  338,  and  344.  in  other 
Circumftances  it  is  hollow,  being  open,  and  a  little  widen’d,  as  at  i.  Pig. 
J31.  or  at  e,  Fig.  332.  and  a,  Fig.  362.  it  is  not  only  open  in  thisCircum- 

ftance,  , 
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ftance  for  if  it  is  obferved  with  a  magnifying  GJafs,  when  flat,  or  wnen  ;f 
forms’a  truncated  Cone,  a  little  Hole  is  generally  feen  at  the  End  thereof, 
which  is  reprefented,  as  it  appears  when  magnified  at  a.  Fig.  362. 

The  different  Opening  of  the  Mouth  and  Lips,  are  leen  Fig.  343,  344* 

'Tht  Polype's,  Mouth  opens  into  its  Stomach,  forming  a  Kind  of  Bag  or 
Gut  from  Head  to  Tail.  The  naked  Eye  may  be  convinced  or  this,  but 
much  better  if  it  be  armed  with  a  Microfcope.  It  is  exaftly  reprefented  as 
it  appears  through  the  Microfcope  at  a  b,  Fig.  262. 

Mr.  Trembley  not  being  fatisfied  that  the  Polype  was  per* orated  b  om  End 
to  End,  by  only  obferving  it  from  without,  cut  one  tranfverfly  into  three 
Part'  each  Piece  immediately  contracted  itfelf,  and  remained  very  inorr, 
and  bein'*  all  three  placed  on  the  flat  Bottom  of  a  fhallow  Glafs  full  of 
Water,  and  viewed  through  a  Microfcope,  from  the  upper  End,  the  Bot¬ 
tom  of  the  Glafs  was  feen  through  the  lower,  fo  that  all  the  three  were  vi fi¬ 
tly  perforated ;  they  are  reprefented  as  they  appeared  in  the  Microfcope, 
by  the  Figures  340,  341,  and  342.  Its  Mouth  was  at  the  anterior  End  of 
one  of  thele  Parts  a.  Fig.  340.  and  was  then  wide  open.  1 he  poftenor 
Extremity  was  at  the  End  b  of  the  third  Part,  Fig.  342.  as  this  Piece  was 
perforated  thro’,  it  plainly  appears,  that  the  I  ails  of  the  Polypes  are  alio 


open, 


This  Perforation  which  is  continued  from  one  End  to  the  other  of  the 
Polype  is  called  the  Stomach,  becaufe  it  contains  and  digefts  the  Aliments, 
and  the  Skin  which  inclofes  the  Stomach,  and  forms  this  Bag,  is  the  very 
Skin  of  the  Polype.  Therefore  the  whole  Animal  con  tilts  but  or  one  Stan, 
difpofed  in  the  Form  of  a  Tube  or  Gut,  open  at-both  Ends. 

If  a  Polype  be  obferved  with  the  Microfcope,  its  whole  Body  appears 
like  Shagreen,  or  as  if  it  were  ftrewed  with  little  Grains,  as  reprelented  at 
Fig.  362.  both  when  contrafted  or  extended,  it  is  more  or  lets  varied  ac¬ 
cording  to  thefe  or  other  Circumftances.  .  ,, 

If  the  Lips  of  a  Polype  be  cut  tranfverfly  and  placed  upon  the  Oojea 

carrvino-  Glafs,  in  fuch  a  Manner  as  that  the  cut  Part  of  the  Skin  a.  Fig.  341, 
irav  lie  direftly  before  the  Microfcope,  it  will  be  found  to  confift  of  an 
infinite  Number  of  thofe  little  Grains  throughout  the  whole  Fhicknefs  of 
rh°  Skin  *  Therefore,  in  order  to  know  whether  the  In  fide  of  the  Stomacu 
had  any  of  the  like  Grains ;  Mr.  Trembley  opened  feveral  of  them  in  the 
following  Manner  •,  by  putting  a  Polype  upon  his  Hand,  lie  made  it,  by 
touching,  to  contract  as  much  as  poflibie,  and  then  he  introduced  a  veiy 
fine  Point  of  a  Pair  of  Sciffars  into  its  Mouth,  and  forcing  it  out  at  the 
Tail  and  immediately  clofed  the  Sciffars,  which  cut  one  Side  of  the  1  oype  s 
Skin  from  the  Top  to  the  Bottom,  and  laying  it  open  from  one  End  to  tne 
other  difeovered  the  interior  Superficies  thereof,  which  is  reprefented  as  u. 
appeared  in  the  Microfcope  at  Fig.  346  •,  and  this  was  alfo  compoied  or 

TT  iZ)  Cal 
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fTf  ath?'rn  r  of  the/^.e  Gra'ns  as  the  exterior  Superficies  and  the  Edge 
Ihtle  farther1  a  B^nfrl  cr’  To  examine  thefe  Particulars  a 

-  -t!-  farther  a  Bit  of  the  Skin  was  laid  upon  the  Objeft  carrying  Glafs  in 
a  ;  r°p  of  Water,  and  placed  before  the  Microfcope,  a,  Fig.  347.  Sand  fome 

ti  e  Snr  oflnp  the'iefr0m’  35  at  b’  c>  d>  ^  preffing  them  with 

C?f  aP,n’  iking  them  againft  the  Glals-,  and  endeavouring  to 

tl,em  hieces  f  le  Grains  fpread  themfelves  to  all  Parts  of  the  Wa- 
’c-‘  ’  ,aiv^  2t:  remained  in  Heaps  as  at  e  and  f. 

If  a  Polype  be  carefully  placed  before  the  Microfcope,  fo  as  not  to  wound 
■■i.n,  you  11  lei  com  be  difappomted  of  feeing  thofe  Grains  feparate  from 
lome  bart  or  other,  and  that  in  the  mod  healthy  Polypes  ;  but  when  thZ 
separate  in  large  Quantities,  it  is  a  certain  Symptom  of  a  dangerous  Illneft 
1  he  Surface  of  the  Polype  from  which  the?  fall  becomes  irregTr  a„dU 
no  more  terminated  as  before.  The  Grains  fall  off  from  all  stdes  it  "on 

/nXYliX the  m°dy  3nd  ArmS  iwdl  and  lofe  their  lining  Whitenels 
and  at  laft  their  form,  as  at  a.  Fig.  348,  and  nothing  is  to  be  found  in  s 
Place  but  an  Heap  of  Grains  as  at  b.  m  lts 

The  Structure  of  the  Polypes  Arms  bears  a  near  Refemblance  to  that  of 
its  Body  ;  and  when  obferved  with  the  Microfcope,  we  find  their  exterior 

appear:  toTF*  ‘V*  3 X  “  Arm  much  1“ 

ppea.  s  extreme, y  fo,  and  even  much  more  fo  than  the  Polype's  Bodv 
If  a  fufpended  Arm  that  extends  itfelf  be  obferved  the  r,  -  ' "  , 

leen  a  little  afunder,  which  when  contracted  almoft  touch  buT'fo  thatX 
tervals  are  left  between  them,  as  at  Fig.  ,6a.  When  „r  1  X  •  tV  1 

of  Extenfion,  its  Surface  feems  only  to  be  ftrewed  with  Pimples  as  atXg 
364,  which  continue  flill  to  feparate,  as  the  Arms  exmnrl  P  j  at 

placed  upon  aThread  eee,  Fig.  365.'  Thefe  Pimples  are’ formeTby  h 

Seads  Hg 3””y  Gl'a‘riS)  at  th£  firft  Gknce  aPP-  like  a  String  of 

Tim!T  inSme' 

cially  if  the  fevera.  Portfons 

X  appCar  35  3t  FiS’  3%  which  reprefents  Xat  pirfof  £ 

in-  but'lialeefeparateWl  lh  "X X  Head’  the  Graina  thereof  be- 

th~  M  d  lie  of  X  A  ’  Tu  af"ndcr  in  FiS-  3  <4-  which  is  about 

tr^n-  upon  a  Tht  d  5  u  §'  X5’  W  the  Grains  «  *  *cy  were 
Arm°  P  3  Thlead’  as  th£y  are  feen  upon  the  Extremity  of  a  Polype’s 

e  eT  eS  termifted  bf  a  Knob,  and  the  Hairs  marked 

iecond*  Magnifiers.  ^  ^  tr3nfpal'ent’  and  maf  be  with  the  firft  and 
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The  beft  Method  to  obferve  a  Polype's  Arm,  is  to  choofe  one  that  is 
fixed  to  the  Side  of  a  Glafs,  and  near  the  Superficies  of  the  Water;  at  which 
Moment,  any  one  of  its  Arms  being  very  well  extended,  take  a  Pair  of  Nip¬ 
pers  in  one  Hand,  and  a  Slip  of  Glafs,  about  two  or  three  Inches  long,  and 
half  an  Inch  broad  in  the  other,  holding  it  at  one  End  between  the  Finger 
and  Thumb  ;  then  with  the  Nippers,  or  a  pointed  Quill,  pull  the  End  of 
the  Arm  gently  out  of  the  Water,  and  the  reft  will  follow.  If  it  is  not 
ftretched  enough,  ftretch  it  more,  by  drawing  it  out,  the  Polype  full  re¬ 
maining  fixed  to  the  Glafs,  put  the  Arm  upon  the  Slip  of  Glafs,  and  turn 
it  under  till  it  meets  itfelf  again  ;  then  giving  it  a  Jirk,  the  Arm  will  break 
off*  on  both  Sides  the  Slip  of  Glafs,  one  Part  remaining  with  the  Polype ,  and 
the  other  in  the  Forceps,  and  the  middle  Part  will  ftick  upon  the  GlalsSlip, 
in  which  Manner  it  may  be  applied  to  the  Microfcope,  and  preferved  for 
feveral  Days,  as  well  as  when  it  is  at  firft  taken  out  of  the  Water,  for  when 
>  once  dry  it  does  not  change  for  a  confiderable  Time. 

-Sect.  II. 

1  Of  the  Tolypes  Food,  and  Manner  of  their  feizing 

upon,  and fw allowing  their  Trey, 


IT  was  fome  Time  after  the  Difcovery  of  the  fecond  Sort  of  Polypes ,  be¬ 
fore  Mr.  7 rembley  could  find  out  a  proper  Food  to  nourifh  them,  but 
the  Water  at  that  Time  happen’d  to  be  plentifully  ftored  with  a  Sort  of 
Millepedes,  Fig.  360.  fmall  enough,  and  about  iths  of  an  Inch  in  Length. 
They  are  remarkable  for  a  Horn,  or  flefhy  Dart,  proceeding  from  the  fore 
Part  of  their  Head  at  d.  Mr .Reaumeur  hath  called  them  darted  Millepedes. 
They  fupport  themfelves,  and  fwim  in  the  Water  by  Means  of  the  feveral 
fwift  Inflections  they  make  with  their  Bodies ;  they  reft  themfelves,  and 
creep  upon  all  the  Bodies  they  meet  with,  and  are  often  found  in  great 
Numbers  upon  aquatick  Plants,  thofe  upon  which  the  firft  Polypes  of  the 
fecond  Sort  were  found,  were  well  ftocked  with  thefe  Millepedes,  and  were 
taken  out  of  the  W ater  together  with  them,  and  put  into  the  fame  Glafs 


li  without  any  Defign. 

A  few  Days  after  the  anterior  End  a*  of  a  Polype,  Fig:  366.  was  ob- 
i:  ferved,  with  one  of  thefe  Millepedes  partly  within  its  Mouth,  and  the  other 
r  Part  yet  without  it  at  m,  not  knowing  at  firft  whether  the  Polype  was  eat- 
j]  ing  the  Millepedes,  or  whether  the  Millepedes  had  introduced  itfelf  volun- 
1;  tarily  into  the  Polype's  Stomach,  to  be  nourifhcd  there,  to  lodge  its  Eggs, 

*  or  depofite  its  Young  therein,  but  at  lait  it  was  entirely  enter’d  into  theiV 
jj  lype' s  Body. 

The  long  arm’d  Polypes  being  the  mod  remarkable  in  their  feeding,  bsc. 

U  2  i°r 
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for  that  Reafon  principally,  Mr.  Trcmblcy  thought  proper  to  defcribe  thefe 
F.xperimenrs,  upon  that  Sort,  from  which  one  may  eafily  judge  the 
i'ame  of  the  other  two  Sorts. 

To  fee  theie  Polypes  feize  their  Prey  with  their  Arms  extended,  they, 
mult  be  pur  into  a  Giafs,  7  or  8  Inches  deep,  if  the  Polypes  are  fixed  to 
the  Top  of  the  Giafs,  their  Arms  for  the  mod  Part  hang  down  towards  the 
Bottom.  'This  is  then  the  moft  convenient  Situation  to.  give  them  Food, 
and  to  obferve  how  they  manage  it.  To  this  End  one  might  caufe  them 
to  hang  from  the  Surface  of  the  Water,  but  this  Expedient  is  not  always 
beft. 


The  Polypes  we  breed,  and  feed,  are  commonly  infefted  with  little  Lice, 
it  is  therefore  necefifary  to  cleanfe  them  from  thefe  Tormentors,  by  rubbing 
them  with  an  Flair  Pencil,  and  it  the  Polypes  fufpend  themfelves  from  the 
Surface  of  the  Water,  it  is  fcarce  poffible  for  them  to  be  freed  from  thefe 
Lice.  In  that  Cafe  make  the  Polypes  fix  themfelves  to  a  Packthread,  or 
fix  them  to  it,  as  at  Fig.  367.  at  the  Place  b,  letting  the  two  Ends  h  f, 
and  k  g  hang  down  over  the  Edges  of  the  Giafs.  One  may  then  ilroke 
them  even  fomething  rudely,  backwards  and  forwards,  with  an  Hair 
Pencil,  without  pulling  them  off,  and  in  changing  the  Water,  only  take 
hold  of  each  End  of  the  Pack-thread,  draw  it  gently  out  of  the  Water, 
and  put  it  immediately  into  another  Giafs,  prepared  for  its  Reception. 
If  feveral  of  thefe  Pack-thread  Strings  are  put  into  a  Giafs  well  ftored 
with  Polypes,  there  will  be  always  fome  that  will  fix  *  themfelves  thereto. 

When  the  Arms  of  the  Polype  are  well  extended,  put  a  Millipedes,  or 
any  other  Worm  into  the  Giafs,  and  with  the  Point  of  a  Pencil,  pufh  it  to 
one  of  the  Arms,  which  it  no  fooner  touches,  but  it  is  feized,  and  when 
the  Millipedes  m,  c,  n,  or  Worm  perceives  itfelf  taken,  it  endeavours  by 
very  quick  and  ffrong  Efforts  to  difengage  itfelf,  often  fwimming  and  drag¬ 
ging  the  Arm  a  c,  Fig.  367.  from  one  Side  of  the  Giafs  to  the  other  •,  this 
violent  Motion  of  the  Millipedes,  obliges  the  Polype  to  contradl  its  Arm, 
in  the  Performance  of  which  he  often  difpofes  them  in  the  Form  of  a  Cork- 
fc rew,  o  i,  which  alfo  contributes  to  the  fhortening  of  it.  The  Millipedes 
by  its  continual  Struggles,  entangles  itfelf  in  the  Arm  that  holds  it,  m  i  n, 
and  often  meeting  with  other  Arms,  they  alfo  afiift,  and  with  a  fudden 
Pull,  enable  the  Polype  to  contract  himfelf,  or  to  draw  near  his  Prey,  and 
in  an  Inflant  the  entangled  Millipedes  is  convey’d  to.  the  Mouth,  againft 
which  it  is  held  and  fubdued. 

When  a  Polype  hath  nothing  to  eat,  its  Mouth  is  generally  open,  but 
that  fo  fmall  that  it  cannot  be  feen  without  the  Affiftance  of  a  magnifying 
Giafs :  Whereas,  as  loon  as  the  Arms  have  conveyed  a  Prey  to  the  Mouth, 
it  opens  itfelf  more,  and  always  in  Proportion  to  the  Size  of  the  Animal 


*  Hijl .  de  Polyp,  p.  85. 
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that  is  to  be  devoured  ;  its  Lips  gradually  dilate,  and  precifely  adjuft  them- 
felves,  to  the  Figure  of  their  Prey. 

All  the  Worms  which  are  feized  by  the  Polypes,  do  not  prefent  them- 
felves  in  the  fame  Manner  to  their  Mouth  •,  for  if  the  Worm  prefents  itfelf 
by  one  of  its  Extremities,  it  is  not  requifite  the  Polype  fhould  open  its 
Mouth  considerably,  neither  does  it  open  otherwife,  but  precifely  to  give 
Entrance  to  the  Worm,  Fig.  366. 

If  the  Worm  is  not  too  long  for  the  Stomach,  it  remains  therein  ex¬ 
tended  •,  but  if  longer,  that  End  which  firfb  entered  bends,  and  when  it  is 
entirely  fwailowed  it  may  be  feen  folded  within  the  Polype,  Fig.  379. 

When  the  Middle  or  any  other  Part  of  the  Worm  is  prefented  to  the  Poly¬ 
pes  Mouth,  it  Seizes  this  Part  with  its  Lips,  extending  them  on  both  Sides, 
and  applying  them  againft  the  Worm  *,  at  which  T  ime  its  Mouth  takes  the 
Form  of  a  Boat  pointed  at  each  End,  Fig.  368,  after  which  the  Polype 
gradually  clofes  the  two  Points  of  its  Boat-like  Lips,  which  doubles  the 
Worm  in  that  Part,  and  fo  it  is  fwailowed,  Fig.  369. 

As  foon  as  the  Stomach  is  filled,  its  Capacity  and  the  Skin  thereof  is 
augmented,  and  the  Body  becomes  lhort,  Fig.  372.  its  Arms  alfo  are  for 
the  moft  part  contracted.  The  Polype  hangs  down  without  Motion,  and 
appears  to  be  in  a  State  of  Numbnefs,  and  in  Shape  very  different  from 
that  of  its  Extenfion,  Fig.  367.  As  the  Food  digefts,  and  it  voids  that  which 
does  not  ferve  for  Nourifhment ;  its  Body  lengthens,  and  gradually  reco¬ 
vers  its  natural  Form. 

Mr.  T rembley  finding  thefe  Millepedes  a  proper  Food  for  the  Polypes,, 
he  collected  a  great  Quantity  of  them,  to  feed  thofe  he  kept  in  GJaffes,  and 
found  them  in  Swarms  at  the  Sides  of  Ditches,  creeping  on  Plants,  and  all. 

other  Bodies  that  were  in  the  Water. 

Alfo  on  obferving  how  voracioufly  the  Polypes  eat  thefe  Millipedes,  he 
imagined  it  was  not  the  only  agreeable  hood  to  them,  and  was  therefore 
defirous  of  finding  out  other  Animals  to  nourifh  them  withal,  befides  the 
Trouble  of  getting  a  fufficient  Quantity  of  Millipedes  from  other  Places, 
took  up  too  much  Time  ;  upon  which  he  opened  a  Polype  that  was  taken 
out  of  the  Water,  with  its  Belly  full  of  Food  *,  from  whence  came  out  little 
InfeCts,  which  he  calls  Tucerous  or  Pleas,  and  amongft  thefe  a  net  he  1  Sort 
that  multiply  extremely,  and  are  often  eaiiiy  to  be  procured  in  great  Quan¬ 
tities  ;  fee  the  Fig.  marked  p,  at  the  End  of  one  of  the  Aims,  Fig.  3^7r 
which  reprefents  one  of  thefe  Fleas  of  its  natural  Size,,  and  as  it  appealed 
in  the  Microfcope  at  Fig.  361  :  They  are  exaCtly  deferibed  by  Swammer¬ 
dam,  *  and  are  remarkable  for  two  branching  Arms,  which  proceed  from 
their  Head,  which  ferve  them  inftead  of  Fins.  The  Arms  inclined  Swam- 


*  S<wam,  Hifi,  de  h'JWt.  f.  86.  b'u  Edit,  de  held,  17 37* 
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merdam  to  call  them  by  the  Name  of  Puceron  branchus ,  they  are  conth 
nually  (kipping  about  the  Water,  and  are  generally  fome what  redd ifh. 

On  putting  fome  of  thefe  Pucerons  into  a  Glafs  with  Polypes,  they  pre¬ 
sently  feized  on  fome  of  them,  and  began  to  extend  their  Mouths,  fir (l  in 
the  Form  of  a  Concave,  in  which  Part  of  the  Flea  is  lodged,  as  at  a* 
Fig.  370.  the  Lips  continue  to  enlarge,  till  they  included  the  Puceron ,  and 
then  entirely  clofe  themfeives  again. 

The  Polypes  are  not  content  with  two  or  three  of  thefe  Pucerons ,  but  will 
continue  to  lwallow  them  till  the  Sides  of  their  Stomach  are  fo  increafed,  as  to 
contain  two  of  thefe  Fleas  in  Breadth  one  by  the  Side  of  the  other,  as  at 
Fig.  371.  which  was  abfolutely  full  from  Head  to  Tail.  If  it  be  one  of 
the  third  Sort,  the  narrow  Part  of  its  Body  b  d,  Fig.  372.  generally  re¬ 
mains  empty,  but  fometimes  this  alfo  is  forced  to  increafe  and  receive  fome 
of  thofe  Fleas.  When  the  Polype  hath  fwallowed  no  more  of  thefe  Fleas 
than  can  be  contained  within  its  Stomach  *,  its  Body,  in  that  Cafe,  becomes 
very  fmall  near  the  Head,  and  forms  in  that  Place  a  Kind  of  remarkable 
Neck  c,  Fig*  373. 

If  a  Number  of  thefe  little  Fleas  be  haftily  thrown  into  a  Glafs  of  hungry 
Polypes*  their  Arms  are  foon  fo  loaded  with  them,  that  one  can  fee  no¬ 
thing  but  a  confufed  Mafs  of  thefe  Pucerons  gathered  together,  near 
the  Polype’s  Mouth  a,  Fig.  375.  which  they  fwallow  one  after  another  till 
they  are  entirely  full. 

So  long  as  thefe  Pucerons  could  be  procured,  he  fed  his  Polypes  with  no¬ 
thing  elfe  :  His  Method  of  fifhing  them  out  of  the  Water,  was  with  a 
fmall  Hoop,  of  about  8  or  10  Inches  Diameter,  made  of  Brafs,  or  Iron 
Wire,  to  which  was  fattened  a  Pouch  of  Linen  Cloth,  and  the  whole  tied 
to  the  End  of  a  Stick.  This  being  put  (lope-wife  into  the  Water,  where 
there  is  a  Quantity  of  thefe  Animals,  may  be  eafily  moved  to  and  fro,  any 
Wray  you  fee  Occafion,  by  which  Means  the  Fleas  will  be  gathered  toge¬ 
ther  into  the  Hoop.  You  may  then  put  them  into  a  Glafs  of  Water, 
which  will  iwarm  therewith  from  the  Beginning  of  June  to  the  End  of  Sep¬ 
tember  ;  thefe  were  eafily  to  be  procured,  but  when  they  began  to  fail,  he 
was  at  a  Lofs  to  find  out  other  Nourifhment  for  his  Polypes. 

He  went  feveral  times  a  Day  to  the  WaterYide,  which  had  before  for  a 
long  Time  furnifhed  him  with  Fleas ,  and  (looped  down  near  the  Surface 
ot  the  Water,  endeavouring  to  difeover  young  ones,  but  all  in  vain  ;  ne- 
verthelefs  in  feeking  thefe  he  faw  feveral  Places  at  the  Bottom  of  the  Wa¬ 
ter,  with  Worms  all  (landing  an  End,  one  End  of  which  was  in  the  Earth, 
and  the  other  End  out  of  the  Earth  in  the  Water,  making  continual  Un¬ 
dulations,  Fig.  376.  He  thought,  as  foon  as  he  faw  thefe  Worms,  they 
would  ferve  to  nourifh  the  Polypes,  and  to  make  up  for  the  Fleas  he  wanted, 
and  the  Millepedes  which  could  at  that  Time  be  found  only  in  fmall  Quan¬ 
tities  *  it  was  with  a  great  deal  ot  Trouble  that  he  took  up  fame  of  thofe 
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i  Worms,  which  he  gave  to  the  Polypes  who  eat  them.  Therefore,  to  pro¬ 
cure  as  many  of  thefe  Worms  as  you  may  have  occafion  for,  you  need  only 
fix  a  Circle  of  Iron  Wire,  two  or  three  Inches  Diameter,  to  the  End  of  a 
ji  Stick,  and  putting  this  into  the  Water,  and  about  half  of  it  under  the 
|  Earth,  run  it  along  a  little  Way,  always  holding  it  in  the  fame  Pofition, 
and  that  a  little  inclin’d  ;  this  will  meet  the  Worms,  and  drag  them  along 
with  it,  and  bring  up  a  large  Quantity  thereof,  which  on  (halting  the 
(  Wire  Circle  in  a  Glafs  of  Water,  will  all  fall  to  the  Bottom.  If  the  Ditches 
.  where  you  fifh  for  thefe  Worms  (hould  be  cover’d  with  Leaves  and  Herbs, 
it  is  neceffary  firft  to  cleanfe  them  with  a  Rake,  before  you  put  in  the  Iron 
j  Circle,  otherwife  you’ll  get  but  few  Worms  at  a  Time.  There  are  alio 
other  Places  fo  muddy,  as  to  hinder  the  Wire  from  holding  the  Worms-,  in 
this  Cafe  it  is  expedient,  that  you  throw  upon  the  Mud  fome  Inches  of 
Sand,  for  as  the  Worms  are  obliged  to  keep  Part  of  their  Bodies  above 
the  Superficies  of  the  Earth,  they  quit  the  Dirt,  and  pafs  into  the  Sand,  and 
[j  remain  near  the  Superficies  thereof.  They  may  be  taken  in  very  great 
jj  Quantities,  after  preparing  the  Bottom  of  the  Water  in  this  Manner. 

Thefe  Worms  are  found  in  great  Abundance  in  the  Mud  of  the  River 
Thames-,  when  the  Tide  is  out,  they  rife  in  fuch  Swarms  on  the  Surface 
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thereof,  that  it  appears  of  a  red  Colour. 

You  may  give  to  each  Polype  a  Worm  much  longer,  and  alfo  a  little 
thicker  than  the  Polype  is  when  extended  ;  but  then  Care  muft  be  taken  to 
let  the  Worm  fall  upon  their  Arms,  otherwife  they  will  mifs  of  them,  be- 
caufe  they  fall  directly  to  the  Bottom.  Their  Senfe  of  Feeling  is  fo  deli¬ 
cate,  that  if  a  Worm  touches  even  the  utmoft  Extremity  of  thefe  very 
(lender  Arms,  they  immediately  by  clafping  them  about  it,  invelope 
and  fetter  it  in  fo  many  Places,  that  it  is  loon  render’d  uncapable  of  ftrug- 
gling  to  any  Purpofe,  it  eafily  yields,  and  at  laft  is  fwallowed  into  the  Po¬ 
lypes  Stomach,  Fig.  380.'  where  it  may  be  difcern’d  thro’  the  Polype’s 
Skin. 

Thefe  Worms  are  the  beft  Nourifbment  for  the  Polypes,  efpecially  in 
the  Winter,  therefore  if  you  gather  a  fufficient  Quantity  of  them  in  Novem¬ 
ber,  and  put  them  into  large  Gla(fes  full  of  Water,  with  three  or  four  Inches  of 
Earth  at  the  Bottom,  you  will  have  a  Supply  for  the  Polypes  all  the  Winter, 
and  may  fifh  them  up  out  of  thefe  ( dalles,  as  out  of  the  River. 

Sometimes  a  pretty  thick  red  Worm,  about  half  an  Inch  long,  is  taken 
up  with  the  reft,  and  is  reprefented  at  c  d,  Fig.  382.  It  is  the  fame  as  that 
deferibed  by  Mr.  Reaumer ,  in  the  Firft  Memoir  of  the  $th  Tome  of  his  Hi- 
ftory  of  Infeffs.  Page  29.* 

Polypes  may  alfo  be  nouriflied  by  thefe  Worms,  but  they  are  more  difH- 
cult  for  them  to  digeft,  and  not  at  all  fit  Food  for  them  in  Winter. 

Mr,  Tremble y  hath  alfo  feen  them  eat.  a  Worm,  which  he  cads  a  ttanfpa- 

rent 
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rent  Tipula,  of  which  Mr.  Reaumer  fpeaks  in  the  40th  Page  of  the  Memoir 

juft  cited. 

Having  in  the  Month  of  June  taken  a  great  Quantity  of  little  Fifh,  a- 
bout  four  Tenths  of  an  Inch  long,  and  given  fome  of  them  to  the  Polypes, 
but  the  extreme  Vivacity  of  this  Fifh,  was  almoft  too  much  for  them  to 
encounter  with  •,  however,  all  the  Polypes  that  feized  them,  did  fwallow 
them,  and  the  Tails  of  the  long  armed  Sort  were  obliged  to  ftretch  open  to 
receive  the  Fifh :  One  of  the  fecond  Sort  is  reprelented  at  Fig.  377.  which 
had  (wallowed  one  of  thefe  little  Fifh  ;  and  as  its  Skin  a  b,  was  fo  tranfpa- 
rent,  and  flexible,  it  took  the  Form  thereof,  and  appear’d  like  a  Fifh  with 
long  Whifkers. 

The  Polypes  eat  the  major  Part  of  thofe  little  Infedts  that  are  found  in  frefh 
Water,  they  are  very  well  nourifhed  with  Worms,  and  the  Nymphs  o{Gnats% 
and  other  Flies  ;  they  will  alfo  eat  larger  Animals  if  they  are  cut  into  little 
Pieces,  as  Snails ,  and  other  larger  aquatick  Infers,  and  Earth  Worms ,  the 
Entrails  of  Frcjh Water  Fijh ,  and  Butcher's  Meat ,  as  Mutton ,  Beefy  and 
Veal. 

Mr.  Fremhley  put  into  the  Bottom  of  a  Veftel,  fome  of  the  Earth  taken 
out  of  a  Ditch,  imagining,  that  a  great  Number  of  little  Infedts  might  be 
lodged  therein,  or  at  leaft  the  Eggs  of  fome;  which  Experiment  fucceeded 
very  well,  for  from  the  End  of  February  1742.  it  was  ftored  with  various 
Sorts  of  little  Animals  ;  but  particularly  with  one  Sort,  which  is  inclofed  in 
a  two-fold  Shell  ;  when  this  Shell  was  but  a  little  opened,  they  put  forth 
feveral  minute  Feet  or  Arms,  that  move  exceeding  quick,  and  by  Means  of 
this  Motion  they  fwim.  Thefe  Animals  place  themlelves  upon  all  Bodies 
they  meet  with,  and  are  about  the  Bignefs  of  a  Grain  of  Sand  ;  fome  Po¬ 
lypes  being  put  into  this  Veftel,  without  taking  any  other  Care  of  them, 
were  nourifhed  therein,  and  multiplied  for  eight  Months. 

Whence  it  appears,  that  large  Glaftes  or  Pails,  thus  prepared  with  Earth, 
(at  the  Bottom  of  them)  taken  out  of  Ditches  in  the  Summer-Time,  will 
be  a  convenient  Reftdence  for  the  Polypes  ;  for  befides  thofe  Infect  Eggs  h 
that  are  contain’d  in  this  Earth,  may  be  very  often  feen  (efpecially  if  the 
Water  in  the  Glafs  be  expofed  to  the  Air)  the  Spawn  and  Nymphs  of  Gnatsy . 
and  of  Fupulay  or  Water- Spider sy  &c.  Thefe  Veftels  may  then  be  fuccefs- - 
fully  employed,  and  will  fave  the  Trouble  of  feeding  the  Polypes  we  intend 
to  preferve,  and  alfo  of  often  changing  the  Water.  But  when  it  is  not  ji 
changed  and  clean  fed  for  fome  Time,  it  is  generally  filled  with  an  Herb, , 
as  fine  as  Flairs,  in  which  the  Polypes  entangle  themfelves,  and  by  which  r 
we  are  hinder’d  from  looking  within-fide,  if  the  Veftel  be  not  made  of 
Glafs ;  however  this  Inconveniency  is  prevented  by  putting  into  each  Veftel 
a  few  aquatick  Snails ,  more  or  lefs  in  Proportion  to  its  Size  ;  they  will  eatji 
thefe  Plants  as  fall  as  they  grow,  whereby  the  Water,  and  the  Sides  of  the  r 
Veftel,  will  always  remain  clean. 

Some- 
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Sometimes  two  Polypes  feize  the  fame  Worm,  and  each  begins  to  fwal- 
]ow  its  own  End  of  the  Worm,  continuing  to  do  fo  till  their  Mouths  meet, 
fjcr.  378.  In  this  Pofture  they  remain  for  fome  1  ime,  atter  which  toe 
Worm  breaks,  and  each  Polype  hath  its  Share  ;  but  at  other  Times  the 
Battle  does  not  end  there,  for  each  of  them  continuing  to  mfpute  toe 
Prey,  one  of  the  Polypes  opens  its  Mouth  advantageoufly,  and  attempts 
to  [wallow  the  other  Polype  with  its  Portion  of  the  Worm,  which  he  effeds 
in  fome  Degree,  and  fometimes  almoft  entirely  as  at  Fig.  380.  Iseveithe- 
lefs  this  Combat  ends  more  happily  than  we  can  at  firft  believe,  in  Behalf 
of  the  devoured  Polype;  for  the  other  gets  the  Prey  entirely  out  of  its 
Stomach,  and  the  devour’d  one  comes  forth  again  found  and  late  from  the 
Body  of  its  Enemy,  after  having  been  detain’d  there  above  an  Hour. 

Polypes  can  eat  a  great  deal  at  a  Time,  and  they  can  faft  a  great  while  ; 

and  they  void  their  Excrements  at  their  Mouth. 

After  a  Worm  is  fwallowed,  the  Tranfparency  of  the  Polype  s  Skin  will 
permit  us  to  fee  it  diftinftly,  as  at  Fig.  379.  the  Worm  gradually  lofes  its 
form  and  is  at  firft  macerated  in  the  Stomach  of  the  Polype,  the  Juice 
nourifhes,  and  being  fepafated,  the  Remains  thereof  are  thrown  out  at  the 

It  is  alfo  obfervable*  that  their  Aliments  are  pufhed  backwards  and  toi- 
wards,  from  one  Extremity  of  the  Stomach  to  the  other^  which  contri¬ 
butes  much  to  its  Digeftion  ;  which  Motion  may  be  feen  in  the  Microfcope, 
if  you  -clioofe  a  Polype  that  is  not  too  full.  This  Kind  of  periftalnck  Mo¬ 
tion  fpreads  the  nourifhing  Juice  all  over  the  Stomach.  But  for  an  Obfet- 
vation  of  this  Kind,  it  is  belt  to  feed  the  Polypes  with  fuch  Aliments  as  can  ^ 
beftow  a  lively  colour’ d  Juke ;  for  Example,  thofe  Worms  whofe  Inteftines 
are  full  of  a  red  Matter,  for  by  this  Means  we  may  fee,  that  this  ahmenta 
Moifture  is  conveyed  not  only  to  the  Extremity  of  the  Body,  but  a.lo  into 
its  Arms ;  whence  it  is  plain,  that  a  Polype’s  Arms  are  perforated  each  of 
them  forming  a  Kind  of  Gut,  which  communicates  with  that  of  the  Body. 

This  was  confirmed  by  examining  a  Polype,  which  had .  fucked  the  re 
Matter  contained  in  the  Inteftines  ot  a  flat  Worm,  Fig.  303.  ts  o  y r  1S 
of  a  tranfparent  White,  and  Inteftines  extreamly  vifible  and  ot  a  cnmlon 
Red  ;  Care  mull  be  taken  to  choofe  thofe  which  are  of  a  proper  Size  o 
the  Polypes  to  fwallow  ;  they  come  out  of  the  Polype  s  Body. without  e- 
ing  macerated,  the  red  Matter  which  was  in  their  Inteftines  being  only  ex- 

traded  from  them.  .  .  „  ,  r  ^ 

But  this  Experiment  was  yet  better  confirm  d  on  giving  a  Polype  iome 

Bits  of  the  Skin  of  a  little  black,  fiat  Snail ,  to  be  met  with  in  great  Abun¬ 
dance  in  Bitches.  The  Matter  of  this  Skin  was  foon  reduced  m  the  Polype  s 
Stomach  to  a  Kind  of  Pap,  principally  compofed  of  little  black  Fragme  , 
and  on  examining  their  Motion  attentively  with  the  Microfcope  were 
feen  tube  drove  about  in  their  Stomach,  and  to  pals  from  Head  to  lath 
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and  into  their  Arms,  even  to  a  Thread  ;  and  afterwards  were  fent  back  in 
to  the  Stomach,  and  chafed  from  thence  to  the  Extremity  of  the  Tail,  an  • 
were  again  repelled  from  thence  towards  its  Mouth,  and  into  the  Arms,  and 
fo  on  continually. 

Thefe  Experiments  were  feveral  Times  repeated,  and  fucceeded  in  the 

fame  Manner. 

1  hey  are  alio  a  Proof  of  the  Polype’s  Arms  being  tubular,  and  that  they 
have  an  open  Communication  with  the  Stomach. 

i  he  Arms  of  the  Polype  are  of  the  fame  Colour  with  its  Body,  and  an 
I  leap  of  the  extravafated  Grains  before  fpoken  of,  are  of  the  fame  Colour 
aHo  ;  it  is  therefore  evident  that  the  Colour  of  the  Polype  depends  on  the 
Colour  of  thole  Grains  v/hich  compofe  the  Skin,  (for  when  the  Polype  be¬ 
comes  white,  they  lofe  thofe  Grains)  and  their  Dependance  is  upon  the  nu¬ 
tritive  Juice,  drawn  from  the  Aliments. 

d  hele  Grains,  tor  Example,  become  red  or  black,  if  the  Polype  be  fed 
with  a  red  or  black  Juice  ;  they  are  more  or  lefs  tingid  with  thefe  different 
Colours,  in  Proportion  to  the  Strength  and  Quantity  of  the  nutritive  Juice. 
It  is  alfo  obfervable,  that  they  lofe  their  Colour,  if  not  fed  with  Aliments  of 
the  fame  Colour  to  themfelves,  and  likewife  that  they  will  faff  a  great 
while,  but  then  they  wafte  proportionably  to  their  faffing. 

^  They  are  alfo  fubject  to  be  infefted  with  a  Kind  of  aquatick  Lice  before 
ipoken  of,  which  are  very  common  in  expofed  Waters  ;  they  are  of  an 
oval  figure,  and  generally  white ;  they  run  very  fwift  upon  the  Polype’s 
Body,  and  crowd  about  its  Head  more  than  any  other  Part,  as  at  Fig.  3 85. 
Neverthelefs  they  may  be  leen  in  great  Numbers  running  over  the  Body  a  b, 
and  Arms  a  c  c.  I  he  prefent  Figure  is  a  Reprefentation  of  the  Polype' 
and  Lice,  as  they  appear  in  the  Microfcope.  If  proper  Care  is  not  taken 
to  keep  them  clean  from  thefe  Animals,  they  will  be  devoured  by  them, 
their  Arms  will  gradually  diminifh,  and  at  laft  their  Body,  till  there  is  no¬ 
thing  left.  Pig.  386.  reprefents  one  that  had  all  its  Head  Part  eat  up* 
which  after  having  been  cleanfed,  had  a  new  Head,  and  new  Arms,  and 
became  a  very  fine  Polype. 

Therefore  the  beft  Way  to  preferve  thefe  Animals  in  Health,  is  often 
to  change  the  Water,  and  that  efpecially  after  they  have  done  eating.  It 
is  not  enough  to  pour  it  off,  but  they  muff  all  be  taken  out,  and  the  Bot¬ 
tom  and  Sides  of  the  \  eilel  rubb’d  clean  from  the  flimy  Sediment  adhering 
thereto,  which  is  caufed  by  the  Fmces  they  difgorge  therein,  which  are 
converted  into  a  Kind  of  Slime,  fatal  to  them  if  not  clear’d  away.  My 
Way  is  to  loofen  their  Tails  from  the  Sides  or  Bottom  of  the  Glafs,  then  I 
take  them  up  one  by  one  with  a  Quill,  cut  Scoop-fafhion,  and  place  them  in 
another  Glais  with  clean  Water;  fometimes  they  cling  to  the  Quill  in  fuch 
a  Mannei,  as  not  eafily  to  be  difengaged.  The  only  Way  then  is  to  let 
the  Quill  remain  a  Minute  or  two  in  the  Water,  till  they  difcharge  them¬ 
felves, 
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felves,  otherwife  you’ll  be  in  Danger  of  breaking  their  Arms  off,  how¬ 
ever  when  an  Arm  is  broke,  it  is  quickly  repair’d  again,  but  for  fome 
Days  there  appears  a  Swelling  or  Callofity  in  the  Place  which  wears  off 
in  Time. 

River,  or  any  other  very  fo ft  Water,  agrees  bed  with  them,  or  what 
is  taken  up  clear,  out  of  fome  Ditch  or  Pond  ;  but  that  which  comes  from 
a  Spring  or  Pump,  or  is  in  its  own  Nature  hard  or  fharp,  prevents  their 
thriving,  and  kills  them  in  a  few  Days. 

They  are  belt  kept  in  fuch  large  Glaffes  as  hold  three  or  four  Quarts  of 
Water,  for  in  a  Giafs  of  this  Size,  the  Water  need  not  be  renewed  fo  fre¬ 
quently,  efpecially  if  the  Faeces  are  taken  out  from  Time  to  Time,  with  the 
feather’d  End  of  a  Pen,  to  which  it  very  readily  adheres.  Befides  the  Trou¬ 
ble  is  in  fome  Meafure  faved  of  feeding  each  particular  Polype,  for  here 
you  need  only  throw  in  a  Parcel  of  Worms,  and  let  them  take  their 
Chance,  but  then  all  of  them  are  not  conftantly  fed,  nor  any  of  them  fo 
often  as  in  the  fmaller  Glaffes. 

The  Worms  you  feed  them  with,  muff  alfo  be  well  deanfed  from  the 
Mud,  and  always  remember  to  wafh  them  in  clean  Water,  every  Time 
you  feed  the  Polypes  therewith. 

Polypes  are  to  be  fought  for  in  the  By-Corners  of  Bitches ,  Puddles ,  and 
Ponds  *,  for  it  is  obfervabie,  that  the  Wind  drives  them  together  with  the 
Plants,  upon  which  they  float  into  thefe  Places  ;  although  we  may  fearch 
for  them  in  fome  Places  without  Succefs,  yet  on  coming  there  again,  they 
may  perhaps  be  found  in  great  Abundance. 

There  are  fewer  of  them  in  the  Waters  in  Winter,  than  in  the  other 
Seafons.  About  the  Month  of  April,  Buck-Weed  begins  to  rife  above  the 
Superficies  of  the  Water,  and  to  increafe,  and  many  other  Plants  alfo  float 
upon  the  Water,  the  Warmth  revives  the  Polypes,  and  they  fix  them- 
felves  to  thefe  Plants  in  Queft  of  Prey,  at  which  Time  they  may  be  taken 
out  of  the  Water  with  them. 
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HEN  a  young  Polype  firfl:  begins  to  fhoot,  there  only  appears 
an  Excrefcence,  which  terminates  in  a  Point  e.  Fig.  387. 

Some  Time  after  that,  when  it  appears  cylindrical,  its  Arms  alfo  begin 
to  fhoot  at  its  anterior  End,  c,  i,  Fig.  387.  Its  pofterior  End  is  fixed  to  the 
Body  of  its  Mother,  and  gradually  grows  narrower,  till  at  laft  it  only  ap¬ 
pears  to  adhere  thereto  by  a  Point  b,  Fig.  388.  at  which  rI  ime  it  is  ready 

to  be  feparated  •,  which  they  all  perform  in  the  fame  Manner.  The  Mo- 

X  2  ther 
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ther  and  young  one  fix  themlelves  to  the  Glafs,  or  other  Bodies  upon  which 
they  are  fituated,  with  their  Arms  and  Plead,  and  this  is  their  Preparative 
for  a  Separation  ^  fometimes  the  Mother  gives  a  Twitch,  at  other  l  imes 
the  young  one,  and  often  both  together. 

A  Polype  a  b.  Fig.  389,  with  a  young  one  c  d,  ready  to  be  fcparated, 
chlpofes  of  its  Body' in  an  Arch  of  a  Circle,  a,  b,  d,  againft  the  Sides  of 
the  Glafs.  The  young  one  being  fall  to  the  Top  of  the  Arch  at  cl,  and  its 
Head  fix’d  againft  the  Glafs  ;  the  Mother  only  contrasts  her  Body,  which 
by  that  Means  becomes  ftrait,  as  at  a  b,  Fig.  390.  which  was  before  cir¬ 
cular.  While  both  its  Extremities  remain  fixed  againft  the  Glafs,  the 
young  one,  which  was  alfo  fattened  to  the  Glals,  does  not  follow  the  Mo¬ 
ther  when  the  withdraws,  but  remains  in  its  Place,  and  its  1  ail  d,  by  this 
Means  is  feparated  from  the  Body  a  b  of  its  Mother. 

Young  Polypes  fhoot  in  Proportion  to  the  Warmth  of  the  Weather,  and 
Quantity  of  Food  the  Mother  eats  •,  fome  have  been  perfectly  formed  in 
24  Hours,  and  others  not  till  the  End  of  15  Days.  The  firft  lhot  forth  in 
the  midft  of  Summer ,  and  the  other  in  a  Seafon  when  .the  Water  in  which 
the  Polype  was  contained,  made  *  Farenheidt' s  Thermometer  defcend  to  48 
Degrees. 

They  fhoot  forth  from  the  Side  of  their  Parent  as  a  Branch  from  the 
Trunk  of  a  Tree  ;  and  the  Excrefcence  which  is  the  Beginning  of  a  Polype, 
is  nothing  but  a  Continuation  of  the  Skin  of  its  Mother,  which  is  fwelled 
and  raifed,  nay  even  forms  a  Tube  communicating  with  its  Mother’s  Sto¬ 
mach,  as  appears  from  the  following  Experiment  j  for  on  choofing  a  large 
Polype  of  the  fecond  Sort,  with  a  young  one  at  its  Side,  which  being 
placed  upon  a  Slip  of  Paper  in  a  little  Water,  the  Middle  of  the.  young 
one’s  Body  was  cut,  and  the  fuperior  End  of  that  Part  which  remained  to 
the  Mother  was  then  open  *,  next  cutting  the  Mother  on  both  Sides  of  the 
young  Shoot,  it  became  a  very  fhort  Portion  of  a  Cylinder  open  at  both 
Ends,  which  being -viewed  through  the  fuperior  and  open  End  of  the  young 
Polype,  the  Light  was  fenfibly  feen  in  the  Stomach  of  the  Mother  *,  but 
lead  there  might  yet  be  a  Skin,  which  giving  Pafiage  to  the  Light,  might 
neverthelefs  feparate  the  two  Stomachs,  the  remaining  cylindrical  Portion 
of  the  Mother  was  cut  Lengthwife,  and  the  two  oppofite  Parts  to  that  from 
whence  the  young  one  came  out,  were  opened  •,  and  on  obferving  it  with 
a  Microfcope,  not  only  the  Hole  t,  of  Communication,  Fig.  391,  was  di- 
ftincftly  feen,  but  one  might  fee  quite  through  the  End  o,  of  the  remaining 
Portion  of  the  young  one  :  Afterwards  changing  the  Situation  of  thefe 
two  Pieces  of  prepared  Polypes,  and  looking  through  the  laft  opening  e. 
Fig.  392,  the  Day-light  was  feen  through  the  Hole  of  Communication  i. 

*  I  mult  again  remind  the  Reader,  that  thefe  Thermometers  are  to  be  hal  at  my  Snop  in 

Fleet-Street. 

t  Mr, 
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Mr.  Trembley  not  being  contented  with  making  this  Experiment  once, 
repeated  it  feven  Times,  and  met  with  the  lame  Succefs  in  five  of  them. 

This  Communication  between  the  Mother  and  its  Young  may  be  feen 
on  feeding  them  ;  for  after  the  Mother  a  b,  Fig.  393,  had  eaten,  the  ' 
Bodies  of  its  young  ones  fwelled,  being  fill’d  with  the  Aliments  as  if  they 
themfelves  had  been  eating  them  at  their  own  Mouths  cde  io. 

In  the  long  armed  Polypes,  the  young  ones  do  not  fhoot  out  from  the 
Tail  Part  be,  but  only  from  the  Part  ac,  Fig.  396. 

It  is  alfo  remarkable,  that  Polypes  do  not  only  produce  feveral  little  ones 
1  at  the  fame  Time,  all  remaining  fixed  to  their  Mother,  but  that  even  fome 

I  of  thofe  little  ones  at  that  very  Time  have  two  or  three  young  ones  alfo,  of 
which  fome  are  perfectly  formed,  as  at  Fig.  396. 

This  Figure  is  fufficient  to  fhew  with  what  Promptitude  the  Polypes  in- 
r  creafe  and  multiply.  The  whole  Groupe  formed  by  this  Mother  and  her  19 
jj  young  ones,  was  but  an  Inch  and  F  long,  and  one  Inch  broad  Dutch  Mea- 
E  fure  *,  the  Arms  of  the  Mother,  and  the  little  ones,  for  the  mod  part  were 
;;  hanging  down  towards  the  Bottom  of  the  Veflel,  whilft  the  Polype  was  fuf- 
I  pended  on  the  Surface  of  the  Water.  This  Mother  eat  about  a  Dozen  of 
the  aquatick  Fleas  every  Day,  and  the  little  ones,  which  were  in  a  State  to 
1  eat,  devoured  amongft  them  about  20  every  Day. 

All  the  frefh  Water  Polypes,  with  Arms  in  Form  of  Horns,  are  Mo- 
;  thers,  for  each  Individual  of  this  Sort  produce  young  ones. 

Mr.  Trembley  fays,  he  hath  nourifhed  a  thoufand  Polypes,  and  never 
:  found  one  which  did  not  multiply,  after  it  had  been  well  fed,  and  always 
jj  obferved  their  Motions  very  attentively,  in  order  to  difeover  if  nothing 
;  palled  between  them  analogous  to  Copulation  in  other  Animals ,  but  could 
•  never  find  any  Thing  like  it. 

He  then  put  feveral  Polypes  of  the  fecond  Sort  by  themfelves,  that  he 
|  might  be  very  fure  they  never  had  fince  their  Separation  any  Communica- 
.  tion  with  other  Polypes  ;  and  took  none  for  thefe  Experiments  but  thofe 
|  which  he  feparated  from  their  Mothers  himfelf ;  or  thofe  which  being  fe- 
1  parated  of  themfelves,  were  taken  out  of  the  Glafs  in  which  their  Mothers 
y  were,  before  any  other  young  one  could  be  feparated,  with  which  it  might 
j  have  been  pofiibly  coupled  ♦,  yet  notwithftanding  all  thefe  Precautions  of 
;  caufinp'  thefe  Polypes  to  live  in  a  perfect  Solitude,  they  all  multiplied ,  eat> 
i  and  continued  to  produce  young  ones,  more  and  more  in  Proportion  as 
I  they  were  ted. 

Not  only  thefe  which  he  firft  put  alone  have  multiplied,  but  alfo  many 
of  their  Defendants  have  alfo  been  put  by  themfelves,  from  Generation  to 
jj  Generation,  even  to  the  ieventh,  with  the  fame  Precautions,  Whence  it 
j  appears  that  Copulation  is  in  no  wife  necefifary  to  the  Production  of  a  Po- 

f  lype. 

Mr.  Trembley  hath  alfo  made  an  Experiment  to  prove,  that  a  young  Po- 

m.  .  ]ype 
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lype  had  in  itfelf  the  Principles  of  Fecundity,  before  it  could  be  thought  to 
receive  it  from  its  Mother,  or  any  other  i  olype  \  for  on  cutting  off  a 
young  one  which  only  began  to  fhoot,  and  at  that  Time  was  only  like  a 
little  Button,  as  e,  tig.  387*  ^  ^  fccn  alone  and  of  its  natural  Size  after 
it  was  cur  off,  at  Fig.  394?  and  as  it  appeared  in  the  Microfeope  at  fig. 
393.  it  was  put  into  a  Glafs  by  itfelf,  and  gradually  increafed,  had  Arms, 

and  at  lad  multiplied. 

It  is  therefore  very  plain,  that  a  young  Polype,  aftei  being  feparated  from 
its -Mother,  does  not  want  the  Company  of  another  Polype  to  multiply. 

And  that  even  before  Separation  it  hath  within  itfelf  the  Principles  of 

Fecundity,  fince  from  that  Time  it  multiplies. 

That  if  this  Principle  is  communicated  to  it  by  the  Mother  while  they 
are  united,  there  is  no  Sort  of  Communication  between  the  Head  and  Arms 

of  either.  .  . 

Neither  is  there  any  Communication  after  this  Manner  by  another  young 

one,  that  comes  from  the  fame  Mother  at  the  fame  Time  with  itfelf.  And 
that  if  this  Principle  of  Fecundity  is  within  itfelf,  it  ceitainly  is  in  an  im¬ 
perceptible  Manner.  £ 

If  we  have  not  from  hence  difeovered  how  the  Polypes  become  fruitful* 

we  have  at  lead  learned,  that  in  this  Point  they  differ  from  the  mod  part 
of  known  Animals,  and  by  Confequence  have  made  an  Exception  to  the 
General  Rule,  that  fays,  there  is  no  Fecundity  without  Copulation. 

After  Mr.  Frembley  had  made  the  roregoing  Obfervations,  he  was  dill 
farther  defirous  of  finding  out,  whether  there  might  not  be  fame  other  na¬ 
tural  Manner  of  their  multiplying  by  Slips,  as  the  Branches  of  a  Tree ;  or 
if,  on  the  contrary,  this  Manner  of  multiplying  would  fucceed  when  they 
are  cut  in  one  or  more  Parts.  Mr.  Frembley  hath  feen  Polypes  which  have  . 
divided  themfelves  into  two  Parts,  after  which  each  Portion  became  a  corn- 
pleat  Polype  ;  whereby  the  fame  Re-produ£tion  was  performed  as  we  have  t 

before  remarked  on  cutting  thefe  Animals  in  two.  . 

What  hath  been  already  faid  on  this  Head  is  diffident  to  fhew,  that  Po¬ 
lypes  bear  a  nearer  Refemblance  to  Plants  than  Animals,  yet  notwithdan  ; 
it  is  evident  that  they  are  Animals,  becaufe  they  eat  and  diged  their  Foo  . 

Sect.  IV. 

Cf  cutting  Polypes  afunder  and  their  Reproduction . 

1 

TH  E  mod  extraordinary  Part  in  the  Hidory  of  this  Creature  is  this, . 
that  when  cut  into  Pieces  each  Piece  can  repair  itfelf  and  become  a« 

perfedf  Animal  *. 

*  H:Ji.  de  Polype,  p.  1 9 3-  ^  1 
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'  To  perform  which  put  a  little  Water  on  a  irnall  Piece  of  Paper, 
whereon  place  a  Polype,  and  wait  a  little  while  till  it  extends  itfelf  •,  then 
with  a  Pair  of  fharp  Sciffars  cut  it  into  two  Pieces,  Paper  and  all,  and 
examine  each  Piece  with  a  magnifying  Glafs,  to  judge  the  Succefs  of  the 
Operation,  putting  each  Portion  into  fuch  a  fhallow  Glafs  as  is  reprefen  ted 
Fig.  26.  which  does  not  contain  above  3  or  4  Tenths  of  an  Inch  in  Depth 
of  Water,  by  which  Means  they  may  be  always  obferved  with  a  magnifying 
Glafs ,  or  in  the  Microfcope. 

A,  Fig.  397,  reprefents  the  Head  Part  of  a  cut  Polype,  its  pofterior 
End  b,  being  a  little  larger  than  that  in  a  common  Polype ,  and  is  fenfibly 
open.  In  the  Summer-time  this  firft  Part  often  walks,  and  eats  the  fame 
Day  it  is  cut. 

Thefecond  Part,  Fig.  398.  hath  its  anterior  End  c  more  than  ordinary 
open,  and  the  Edges  turned  a  little  outwards,  which  afterwards  folding  in¬ 
wards,  clofes  the  Aperture  :  The  anterior  End  appearing  then  to  be  fimply  * 
fwelled,  as  at  c,  Fig.  399.  This  Part  is  never  feen  to  change  its  Place  be¬ 
fore  its  Re-produdion  is  finifhed  *  the  Arms  fhot  out  from  its  anterior  End 
as  thofe  do  in  young  Polypes,  at  firft  three  or  four  Points  begins  to  ftioot, 
as  at  e.  Fig.  400.  and  while  thefe  increafe,  others  appear  between  them  5  be¬ 
fore  the  Arms  have  done  growing  they  can  fei^e  a  Prey,  and  from  that 
Time  its  Mouth  is  perfedly  formed. 

This  Re-produdion  is  performed  fooneror  later,  as  the  Weather  is  more 
or  lefs  warm.  In  the  Height  of  Summer  the  Arms  will  fometimes  begin 
to  fhoot  in  24  Hours*  and  in  two  Days  have  been  in  a  State  to  eat,  but  in 
cold  Weather  it  will  be  1 5  or  20  Days  before  the  Head  is  formed. 

If  a  Polype,  having  young  ones,  be  cut  tranfverfty,  the  young  ones  con¬ 
tinue  to  grow  after  the  Section. 

It  often  happens,  that  the  fecond  parts  which  have  had  no  young  ones  at 
the  Time  of  the  Sedion,  have  had  young  Shoots  before  itfelf  Could  eat,  and 
before  it  had  Arms. 

In  whatfoever  Place  a  Polype  was  cut,  whether  at  the  Middle  or  near 
either  End,  the  Experiment  equally  fucceeded,  and  each  Portion  became 
a  compleat  Polype ,  which  walked,  eat  and  multiplied, 

A  Polype  being  cut  clofe  under  the  Arms,  as  at  Fig.  401.  and  though 
fmall  as  it  was,  it  became  a  compleat  Polype ,  which  at  the  Beginning  was 
all  Arms. 

If  a  Polype  be  cut  tranfverfty  into  three  or  four  Pieces  ;  the  pofterior  End 
of  the  firft  produces  a  Tail,  the  anterior  Find  of  the  Jail  a  Plead,  and  the 
intermediate  Pieces  acquire  both  Plead  and  Tail. 

To  cut  a  Polype  Lengthwife,  it  muft  be  made  to  con  trad  as  much  as 
poftible,  becaufe  the  more  it  is  contraded  the  larger  its  Body  is :  Therefore 
put  the  Polype  upon  a  Slip  of  white  Paper  in  a  irnall  Drop  of  Water,  and 
when  by  touching,  it  is  very  much  contraded*  drain  away  the  Water, 

whereby 
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whereby  its  upper  and  under  Sides  colapfe,  and  the  Polype  becoming  fpread 
in  Breadth,  remains  fixed  upon  the  Paper ;  then  with  a  (harp  Pair  of  Sciflars 
cut  through  both  Paper  and  Polype,  the  divided  Parts  will  adhere  to 
the  Paper  like  a  Jelly,  but  may  be  removed  therefrom  to  the  Object  carry¬ 
ing  Glafs  with  the  Point  of  an  Hair  Pencil,  firft  dipped  in  Water,  upon 
which  it  may  be  applied  to  the  JJniverfal  Microfcope  •,  or  if  the  Papers  are 
thrown  into  a  Glafs  of  Water,  the  divided  Pieces  will  foon  fall  from  them. 

The  Sides  of  a  Polype  cut  longitudinally,  roll  themfelves  up  different 
Ways,  generally  beginning  from  one  of  their  Extremities,  as  at  Fig.  402. 
and  "turns  the  Out-fide  of  the  Skin  inwards  *,  after  fome  time  it  unrolls,  and 
the  cut  Side  forms  itfelf  into  a  T  ube,  whereof  the  Edges  a  b,  and  e  i. 
Fig.  403.  on  both  Sides  meet  each  other,  and  re-unite  themfelves;  lome- 
times  they  begin  to  join  at  the  Tail  End,  at  other  limes  they  gradually  ap¬ 
proach  all  at  once  ;  when  they  begin  to  unite  at  one  P.nd,  it  is  eaiy  to  di- 
ffinguifh  that  Portion  which  is  joined  c  i  b,  from  that  which  is  not  joined 
c  a  e,  Fig.  404. 

The  Sides  join  fo  clofe,  that  from  the  firft  Moment  no  Scar  can  be  feen  ; 
after  which  they  become  compleat  Polypes,  but  with  a  leis  Number  of  Arms, 
and  that  in  an  Hour’s  Time,  and  in  24  Flours  will  feize  and  devour  a 
Worm  ;  in  a  few  Days  other  Arms  fhoot  and  become  as  long  as  the  reft. 

Mr.  Trembley  cut  a  Polype  into  four  Parts  length-wife,  as  follows :  After 
having  cut  it  in  two,  in  the  Manner  juft  fhewn,  he  cut  each  of  thefe  into  two 
alfo.  Thefe  four  Portions  of  the  fame  Polype,  had  each  of  them  fix  Arms, 
within  fix  Days  after  the  Sedtion  ;  and  feven  in  four  Weeks,  they  all  eat 
and  multiplied. 

When  a  pregnant  Polype  is  cut  length-wife,  the  young  ones  continue  to 
grow  after  the  Sedlion. 

He  hath  alfo  cut  a  Polype  length- wife,  and  diredtly  after  cut  the  fame 
tranfverfiy,  and  each  of  thefe  four  Quarters  became  compleat  Polypes. 

He  likewife  cut  another,  in  Part  length-wife,  beginning  at  the  Head, 
which  became  a  Polype  with  two  Bodies,  two  Heads,  *  and  but  one  Tail. 
After  having  nourifhed  this  two  headed  Polype,  by  feeding  it  at  both 
Mouths  ;  he  alfo  fplit  thefe  Heads,  and  in  a  little  Time  it  had  four, 
and  at  laft  by  cutting  it  after  the  fame  Manner,  it  had  feven  Heads, 
Fig.  405. 

If  a  Polype  be  cut  in  Part  length-wife,  beginning  at  the  Tail,  it  will 
foon  have  one  Head  and  two  Tails  *,  and  in  this  Manner  the  Number  of 
Heads  and  Tails  may  be  augmented  by  cutting,  alrnoft  ad  infinitum. 

As  all  Sorts  of  thefe  frefh  Water  Polypes  form  only  a  Tube  or  Gut, 
proceeding  from  one  of  its  Extremities  to  the  other,  they  may  be  turn  d 
Infide  out  as  one  would  turn  a  Sack,  viz.  give  a  Worm  to  the  Polype  you 
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^ould  perform  this  Experiment  upon,  and  when  it  is  fwalknved,  put  the 
Polype  into  a  concave  Glafs,  or  into  the  Hollow  of  the  Object  carrying 
Glafs,  with  a  little  Water  ;  afterwards  prefs  it  near  the  Tail  with  an  Hair 
Pencil,  droking  it  towards  the  Polype's  Mouth,  that  the  Worm  within  its 
Stomach  may  be  forced  partly  out,  as  at  c  e*  Fig.  412.  its  hinder  Part 
a,  remaining  empty.  As  the  Worm  goes  out,  the  Stomach  enlarges  prodi- 
gioufly,  efpecially  if  it  goes  out  double,  as  is  exprefled  in  the  Figure. 
When  the  Polype  is  in  this  State,  make  it  contract  as  much  as  pofiible, 
which  contributes  much  to  the  Enlargement  of  the  Stomach.  It  tnuft  be  here 
obferved,  that  as  the  Worm  is  partly  out  of  the  Stomach,  it  keeps  it  open, 
then  taking  an  Hog's  Bridle  in  the  right  Eland,  pufh  it  againd  the  Extre¬ 
mity  of  the  Tail  b,  till  it  enters  into  the  Stomach,  continuing  gradually  to 
advance  the  Hog's  Bridle,  till  it  hath  quite  turn’d  the  Polype.  When  it 
comes  to  the  Worm  which  keeps  the  Stomach  and  Mouth  open,  it  either 
pufhes  that  out*  or  paffes  by  on  one  Side  thereof,  and  at  lad  goes  out  of 
the  Mouth,  as  at  a  b,  Fig.  414.  Sometimes  the  Polype  is  entirely  turn’d 
at  fird,  and  then  it  covers  the  End  of  the  Bridle  a  b,  Fig.  413.  In  this 
Cafe  the  exterior  Superficies  of  the  Polype  is  become  the  interior,  which 
now  touches  the  Hog’s  Bridle,  however  it  feldom  happens  that  the  Polype 
is  entirely  turned,  but  mod  commonly  the  Tail  Part  a  b  is  out  of  the 
Mouth  b,  Fig.  414.  and  at  the  fame  Time  a  Part  thereof  is  not  turned  •, 
that  is,  its  anterior  End  a  c,  which  being  terminated  by  the  Arms,  is  folded 
over  the  turn'd  End.  Then  to  finifh  the  turning,  take  an  Hair  Pencil  in 
your  right  Hand,  and  the  End  of  the  Hog’s  Bridle  in  the  left.  Always 
holding  the  other  End  of  the  Bridle  together,  with  the  Polype  in  the  Wa¬ 
ter,  and  droke  the  End  a  c,  which  is  not  turn'd,  very  foftly  with  the  Hair 
Pencil,  that  Way  which  is  necedary  to  turn  it,  that  is  to  fay,  from  a  to  c. 
Fig.  414.  which  is  prefently  performed,  at  which  Time  it  appears  as  at 
a  b,  Fig.  413.  Then  holding  it  in  the  Water,  pufh  it  from  a  to  b,  with 
the  Point  of  an  Hair  Pencil,  and  it  will  fall  to  the  Bottom  of  the  Glafs 
without  being  put  out  of  Order. 

When  it  is  fird  turn’d,  the  Mouth  clofes,  and  the  Lips  a,  incline  a  lit¬ 
tle  inwards ;  the  Arms  a  c  appear  to  join  in  a  Bundle,  and  to  come  out  of 
the  Middle  of  the  Polype's  Mouth,  as  at  a,  Fig.  415. 

After  the  Polype  is  turned,  extend  it  as  much  as  poffible  with  the  Flair 
Pencil,  then  taking  an  Hog’s  Bridle  with  a  Knot  near  one  End  thereof, 
run  the  other  End  through  the  Polype’s  Body,  near  its  Lips*,  at  that  In- 
dant  let  the  other  End  of  the  Bridle  e,  drop  into  the  Water,  and  with  the 
Point  of  the  Pencil,  pufti  the  Polype  to  the  Middle  a,  of  the  Bridle, 
Fig.  416.  then  take  out  the  Bridle  and  Polype,  and  put  them  into  a  Glafs, 
f,  e,  g,  h,  taking  Care  that  it  only  touches  the  Glafs  by  its  two  Extremities 
c  and  d,  that  the  Polype  may  be  a  great  Way  from  the  Bottom  and  Sides 

thereof,  and  the  Knot  End  towards  the  Bottom  *  that  if  the  Polype  diould 

y  Hide 
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Hide  by  its  own  Weight,  it  might  not  be  able  to  difengage  itfelf.  This 
Method  is  ufed  to  prevent  the  Polype  from  turning  itfelf  back  into  its  natu¬ 
ral  State,  which  they  fometimes  do  in  24  Hours  after  they  have  fufFer’d 
this  Operation  ;  and  often  after  they  have  been  turned,  and  fpitted,  to  prevent 
them  from  returning,  they  have  tore  their  Lips,  and  by  that  Means  have 
formed  two  Heads. 

Several  young  ones  have  been  produced  from  thefe  turn’d  Polypes,  which 
have  alfo  multiplied. 

Sometimes  they  will  eat  in  two  Days  after  they  have  been  turn’d,  but  ge¬ 
nerally  not  till  4  or  5  Days  after. 

Moft  of  thofe  Mr.  Trembley  turn’d,  endeavoured  to  return  themfelves  a- 
gain,  but  could  not  entirely  efifedt  it,  remaining  like  a  Polype,  partly  turn’d, 
as  at  Fig.  406.  the  Skin  of  its  anterior  Part  being  applied  upon  the  other, 
and  forming  a  Kind  of  Pad  at  the  anterior  End  a  c,  one  Part  thereof  being 
turned,  and  the  other  not.  Its  Lips  a,  are  no  more  at  the  anterior  End, 
but  are  round  that  Part  of  the  Body  which  is  not  turn’d  back  again,  from 
whence  alfo  the  Arms  proceed,  varying  their  Direction,  fometimes  point¬ 
ing  towards  the  Tail,  Fig.  406.  and  at  others  are  bent  over  the  Head, 
Fig.  407.  their  anterior  Extremity  c,  Fig.  406.  formed  by  the  Edges  of  the 
reverfed  Part  c  a,  remain’d  open,  and  fome  Days  after  began  to  clofe ;  and 
on  being  attentively  obferved,  new  Arms  began  to  fhoot  near  the  old  ones, 
and  feveral  Mouths  *  were  alfo  formed  near  the  Middle  of  the  Bodies  of  thefe 
Polypes,  that  is  to  fay  near  the  Place  where  their  Arms  joined  the  Body  at 
a,  Fig.  406. 

A  Polype  partly  turn’d  back  again,  remains  but  a  little  while  in  that 
Situation,  as  at  Fig.  406.  The  Place  a,  to  which  this  returned  Portion 
a  c,  was  fixed  to  the  other  Part  a  b  of  the  Body,  became  a  little  ftreighten’d, 
and  the  Portion  a  c  formed  a  right  Angle  therewith,  as  is  fhewn  at 
Fig.  408.  where  a  c  reprefents  the  returned  Portion,  and  a  b  the  other  Part 
of  the  Body  ;  the  fame  Day  another  Head  appear’d  at  e,  and  feveral  Arms 
began  to  (hoot,  on  one  Side  a  o,  of  one  Mouth  a  o  n,  which  was  formed 
on  this  Side  ;  the  other  Side  a  n  of  this  Mouth,  being  border’d  by  Part  of 
the  old  Arms  ad,  ad.  Next  Day  the  Lips  of  the  new  Mouth  was  difpo- 
fed  in  Form  of  a  conical  Nipple,  and  the  new  Arms  fmaller  than  the  old 
ones.  The  fame  Day  the  returned  Portion  a  c,  Fig.  408.  which  the  Day 
before  made  the  right  Angle  cab,  with  the  other  Part  a  b,  not  returned, 
was  drawn  nearer  to  this  laft  Part,  and  made  an  acute  Angle  therewith,  as 
at  Fig.  409.  where  a  c  reprefents  the  returned  Portion,  and  a  b  that  Por¬ 
tion  not  returned.  The  doubtful  Part  e,  remain’d  as  before  ;  a  Worm 
being  given  to  it,  fell  upon  the  old  Arms,  was  feized,  conveyed  to  the 
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new  Mouth,  and  fwallowed  in  an  Flour’s  Time,  and  the  Portions  a  c, 
a  b,  and  a  e.  Fig.  409.  were  fwelled  with  the  Contents  of  the  Vvorm. 

Four  Days  after,  its  Form  was  much  different,  as  appears  by  a  Cornpa- 
rifon  of  the  Figures  410,  and  41 1,  whereof  ae  reprefents  the  leturned 
Part,  and  a  b  the  Part  not  returned.  Having  now  but  one  common  Mourn 
a.  Fig.  410.  the  new  Arms  are  feen  between  a  and  t,  the  equivocal  Fart  e 

as  in  the  Figures. 

This  Form  was  changed  but  little  in  fifteen  Days,  as  is  men  on  com¬ 
paring  the  two  foregoing  Figures*,  the  old  Arms  which  were  beiore  be¬ 
tween  a  and  t  being  vanifhed,  and  a  Flead  at  u.  Fig.  411*  which  was  at 
firft  taken  for  a  young  one,  but  remain’d  in  the  fame  State  above  tin  cl 
Months.  This  Polype  had  two  young  ones,  which  proceeded  one  from  g 
the  returned  Part,  and  the  other  from  f,  the  Portion  not  returned.  ^ 

Thefe  Obfervations  are  fufficient  to  fhew  the  Nature  of  a  Polype,  tn at  is, 
partly  turn’d  back  again,  and  the  different  Revolutions  made  in  thefe  A- 
nimals,  are  feen  in  the  Figures  406,  408,  409,  410,  and  41 1.  which  re- 
prefent  the  fame  Polype,  and  the  return’d  Part  aiways  a  c,  and  that  Pait 

not  returned  a  b. 

Thefe  Changes  are  not  exa&ly  the  fame  in  all  Polypes,  but  vary  conli- 
fiderably,  feldom  any  two  of  a  great  Number  being  perfedly  alike. 

The  Polype  reprefented  by  Fig.  4*7*  was  turn  d,  and  the  following  Day 
returned  Part  of  its  Flead,  as  at  Fig.  4 07*  which  y  Days  after  was  foimed 
into  three  Fdeads,  as  at  Fig.  4*7*  a  ^  Ibcws  the  Fail  of  the  Polype, 
which  remain’d  turned,  a  d  c  g  e,  the  Portion  turn  d  back  again  fo  confi- 

detably  changed  as  to  form  three  Fleads  d  ge.  . 

Fig.  418.  exhibits  the  fame  Polype  14  Days  older,  a  b  the  Portion  which 
remain’d  turn’d,  a  d  c  n  g  e  o,  the  Portion  turn  d  back  again,  a  d,  n  g. 
U  e,  its  three  Heads  and  Necks  ;  marked  d,  g,  e,  in  the  foregoing 

Fig.  419*  is  the  fame  Polype  13  Days  after  it  was  in  the  State  of  Fig.  418. 
The  Portion  o  c  of  Fig.  418.  is  parted  from  o  to  c,  and  the  two  Portions, 
b  a  c  d  0,  and  c  n  g  e  o.  Fig.  4I9*  only  fattened  to  ea^h  other  by  a 
Thread  o,  a  b  is  the  turned  Portion,  a  c  and  o  c  two  Portions,  which  in  the 
preceding  Figure  are  re-united,  and  marked  o  c,  ad,  n  g,  n  e,  and  are  the 
three  Heads  with  Necks,  and  are  marked  by  the  fame  Letters,  Fig.  418. 

The  two  Portions  held  by  the  Thread  o.  Fig.  479.  are  feen  as  they  were 
feparated  in  Fig.  420.  and  421.  ab,  Fig.  420.  is  the  turned  Part,  ana 
a  d  one  of  the  Heads,  n  g,  n  e.  Fig.  421.  the  two  other  Heads. 

Mr.  Trembley  imagined,  that  if  one  Polype  could  be  put  into  tne  Sto¬ 
mach  of  another,  in  fuch  a  Manner,  that  the  external  Superficies  of  the  Skin 
of  the  firft,  fhould  be  applied  to  the  internal  Superficies  of  the  Skin  of  the 
fecond,  they  might  flick  together,  and  become  but  one  Polype.  - 

To  introduce  one  Polype  into  another,  firft  feed  feme  of  them,  anc  w  len 

Y  2  they 
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they  are  (welled  by  the  Aliments,  their  Mouths  will  be  alfo  extended.  Take- 
that  Polype  out  of  the  Water,  you  would  introduce  into  the  Stomach  of 
another,  and  put  it  upon  your  left  Hand,  making  it  contract  as  much  as 
pofllble  by  ftroking  it  with  an  Hair  Pencil,  in  fuch  a  Manner  as  to  force  the 
Aliments  out  of  its  Stomach,  and  thereby  caufe  its  Mouth  to  open  •,  then 
taking  an  Hog’s  Bridle  in  the  right  Hand,  put  the  biggeft  End  thereof  in¬ 
to  the  Polype’s  Mouth,  and  thruft  it  to  the  Bottom  of  its  Stomach.  When 
this  is  done,  place  the  Polype  upon  your  Hand,  into  which  this  is  to  be  in¬ 
troduced,  caufing  it  to  open  its  Mouth,  as  in  the  other  Polype,  and  thruft 
that  which  is  upon  the  Hog’s  Briftle,  into  the  Stomach  thereof,  and  dip  it 
into  a  Glafs  of  clean  Water,  that  you  may  examine  it  with  a  magnifying 
Glafs  *,  then  to  prevent  the  inner  Polype  from  extricating  itfelf,  fpit  them 
both  together  upon  an  Plog’s  Briftle. 

Fig.  422.  reprefents  two  Polypes  put  one  into  the  other,  ab  the  exterior 
Polype,  and  c  a,  b  d,  the  interior  one  ;  e  f  in  all  the  Figures  fhews  the 
Hog’s  Briftle  which  run  through  both  the  Polypes  at  e. 

Fig.  423.  is  the  fame  Polype,  a  i  b  the  exterior  one,  c  a  i  d  the  interior 
one  ;  the  Part  i  d  by  bending  having  ript  up  the  Part  i  b  of  the  exterior 
Polype ,  and  by  this  Means  got  out. 

Fig.  424.  fhews  the  fame  two  Polypes,  whereof  i  d,  of  the  interior,  tore 
the  Part  i  b  of  the  exterior  one  farther  up,  even  to  e  •,  where  the  Briftle  at 
firft  ran  through  both  the  Polypes  together  :  But  when  in  the  State  repre¬ 
sented  by  this  Figure  it  pierced  the  interior  one  caid  at  e,  and  the  exterior 
one  a  i  b  at  i. 

Fig.  425.  reprefents  the  fame  two  Polypes  after  the  interior  one  a  e  b, 
had  tore  up  the  Tips  of  the  exterior  one  ced,  and  came  out  therefrom  ; 
they  were  feparated  in  a  few  Days,  and  both  of  them  did  well. 

Mr.  Trembley  hath  given  us  a  curious  Drawing  of  an  aquatick  Animal 
which  he  calls  a  plumed  Polype  ;  it  is  reprefented  as  they  appear  in  the  Mi- 
crofcope  at  Fig.  426.  The  Plume  and  Fength  of  its  Body  taken  together  are 
about  tt  of  an  Inch  in  Fength,  its  Body  very  fniall ,  almoft  cylindrical, 
and  Skin  perfectly  tranfparent.  The  Plume  is  a  Continuation  of  this  tranfpa- 

rent  Skin,  very  large  in  Proportion  to  its  Body,  and  of  a  very  remarkable 
Figure. 

Its  Bafe  e  a  c  is  in  the  Form  of  an  Horfe-fhoe,  from  the  Edges  of  which 
proceed  the  Arms  ad,  ad,  a  d,  whofe  Extremity  is  a  little  turned  outwards, 
and  are  fo  dole  together,  that  each  Plume  contains  50  or  60.  The  Bafe 
e  ac  of  this  Plume  ferves  the  Animal  for  a  Mouth  ;  its  Inteftines  may  be 
diftinctly  feen  through  this  tranfparent  Skin  at  e  b,  fg,  fa,  and  are  of  a 
brown  Colour;  after  the  Animal  hath  eaten,  three  principal  Parts  of  their 

Inteftines  are  vifible, -the  Gullet  e  b,  the  Stomach  fg,  and  the  ftrait  In- 
teftine  fa.  .  -  | 

Thefe  Animals  withdraw  themfelves  into  a  Cafe  ir  k,  1,  B,  I,  mr  that 

fee  ms 
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feems  to  be  compofed  of  the  fame  tranfparent  Matter  with  the  Skin  of  the 
Body,  which  is  faftened  by  its  inferior  Extremity  i  b,  I  B,  to  the  Orifice  of 
the  Cafe  •,  fo  that  whenever  the  Animal  retires  into  the  Cafe  the  Skin  of  the 
Body  is  reverfed.  The  Plume  which  is  upon  the  Bafe  c,  enters  with  it, 
and  appears,  when  all  inclofed,  like  A  B.  After  it  is  thus  inclofed,  it  will 

foon  come  out  again  if  it  be  left  quiet. 

When  it  is  out  of  the  Cafe,  you  may  fee  a  Tendon  fixed  by  one  End  g, 
to  the  inferior  Extremity  of  the  Stomach  ;  anci  the  othei  at  o,  the  Bottom 
of  the  Cafe.  There  is  alfo  another  of  thefe  Tendons  fixed  to  the  Bafe  of 
the  Plume  at  a,  and  the  other  End  of  the  fame  to  the  Bottom  of  the  Cafe 
at  o  ;  it  is  by  the  Help  of  thefe  two  Tendons  that  the  Animal  draws  itfelf 

into  the  Cell.  r 

Thefe  plumed  Polypes  are  feldom  alone,  but  many  of  them  placed  toge¬ 
ther  one  by  the  Side  of  the  other ;  and  there  are  feveral  of  them  that  come 
out  of  the  fame  Cafe,  but  by  different  Orifices,  which  is  the  Way  they 

multiply.  c 

At  firft  there  is  a  little  Elevation  upon  the  Superficies  of  the  Cafe  of  an 

old  one,  after  which  the  Body  and  Plume  s  t  begin  to  appear  ;  or  when 
a  young  one  begins  to  {hoot  the  Bafe  of  the  Plume  and  Points  of  its  Arms 
u  u  u,  fhew  themfelves  and  increale  as  the  Body  enlarges. 

They  can  only  eat  very  fmall  Animals,  but  of  thefe  they  devour  great 

Numbers  in  a  Day.  ...  A  . 

The  quick  Motion  of  the  Plume,  or  rather  the  Feather-like  Arms  there¬ 
of,  form  a  kind  of  Whirlpool,  into  which  mod;  of  thefe  little  Animals  that 

are  fwimming  near  it  are  precipitated. 

Every  Inftant  one  or  two  of  its  Arms  fuddenly  bend  into  the  Plume,  and 

immediately  replace  themfelves  into  their  firft  Situation  ;  the  fame  Arm  fel¬ 
dom  bends  twice  together,  nor  do  they  touch  the  Prey  but  by  their  rapid 
and  continued  Motion  caufe  a  turning  in  the  Water,  which  condu&s  thofe 
minute  Animals  into  the  Plume,  although  they  make  feveral  Efforts  to 
efcape,  the  fudden  Inflexion  of  one  Arm,  adds  a  new  Degree  of  Rapidity 
to  the  Torrent  which  hurries  them  into  the  Plume,  where  they  are  imme~- 
diately  fwallowed,  by  the  Mbuth.  which  is  in  the  midft  thereof. 


CHAP.  XXXV. 


Of  Vegetables. 

Sect.  I. 


HIS  feemingly  inferior  Branch  of  the  Creation,  when  carefully  at¬ 
tended  to,  by  the  Affiftance  of  the  Microfcope,  exhibits  to  us  an 

ample; 
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ample  Scene  of  the  Creator's  Wifdom,  Curiofity  and  Art,  in  the  wo  nderfu 
Contrivance  even  of  the  mod  abjedt  Vegetables ,  but  more  efpecially  in  the 
Anatomy  of  them  •,  wherein  may  be  feen  the  admirable  Provifion  made  for 
the  Conveyance  of  the  lymphatick  and  ejfential  Juices,  in  communicating  the 
Air  as  neceffary  to  Vegetable  as  Animal  Life,  and  more  particularly  in  the 
Generation  and  Make  of  the  Seed ,  wherein  the  Lineaments  of  the  parent  H 
Vegetable  are  inclofed  in  Minature  *,  and  wherein  alfo  we  iee  that  God  Al¬ 
mighty  has  by  one  A61  of  his  creating  Power  provided  for  all  iucceeding 
Ages  *,  and  the  future  Pofterity  of  each  Seed  does  of  Neceflity  produce  its 
own  Refemblance :  For  the  Prelervation  of  which,  Nature  hath  endow’d 
fome  with  light  downy  Wings,  to  be  conveyed  about  by  the  Winds ;  others 
are  laid  up  in  elaftick  lpringing  Cafes,  that  upon  burfting  dart  their  Seed  at  k( 
convenient  Diftances,  and  others,  are  planted  by  the  Induftry  of  the 
Hufbandman. 

The  Seeds  of  Plants  are  inclofed  in  different  Sheaths  or  Cafes ,  till  they  are 
lodged  in  the  Earth.  Some  are  depofited  in  the  very  Lleart  of  the  Fruit, 
as  the  Kernels  of  Apples  and  Pears ,  others  grow  in  Cods  or  Shells ,  as  Peast 
Beans,  Lentils ,  Poppy  Seeds ,  and  Cocoa  Nuts  \  fome  in  wooden  Shells,  fcta 
The  Farina  of  Flowers  appears  to  the  naked  Eye  a  kind  of  mealy  Pow¬ 
der,  which  is  found  on  the  pendant  Tops  of  almoft  every  Flower  *,  its  Co¬ 
lour  various  in  different  Flowers,  but  its  Structure  conftantly  the  fame  in  \ 
Plants  of  the  fame  Species.  Here  alfo  the  Microfcope  hath  difeovered  fur- 
prizing  Beauties,  and  hath  fhewn  us,  that  this  Powder  is  produced  with  the  ju 
utmoft  Care  in  Veffels  wonderfully  contrived  to  open  and  difeharge  it,  when 
it  becomes  mature,  and  that  there  is  a  Piftil ,  Seed  Vejfel  or  Uterus ,  in  the  > 
Center  of  the  Flower ,  ready  to  receive  the  minute  Grains  of  this  Powder , 
either  as  they  fall  of  themfelves,  or  are  blown  out  of  their  little  Cells.  We  : 
are  alfo  taught  by  Experience,  that  the  Fertility  of  the  Seed  entirely  depends  | 
on  this  ;  for  if  the  Farina  Veffels  are  cut  off  before  they  open  and  died  their 
Powder,  the  Seed  is  unprolifick  *. 

i 

S  E  C  T.  II. 

Of  Seeds. 

TH  E  Seed  is  the  laft  Product  of  a  Plant  whereby  the  Species  are  pro¬ 
pagated  ;  it  is  frequently  the  Fruit  of  the  Plant,  as  is  the  Cafe  in  e 
mod;  Herbs :  Sometimes  it  is  only  a  Part  inclofed  in  the  Fruit,  and  that  in  1 
Form  either  of  Grain ,  Kernel ,  or  Berry. 

It  is  the  natural  Offspring  of  the  Flower ,  and  that  for  whofe  Production  i 

all  | 
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aITthe  Parts  of  the  Flower  are  intended;  fo  that  when  this  is  once  wel! 
formed  the  feveral  Parts  of  the  Flower  dwindle  and  diiappeai. 

It  is  produced  from  the  Farina  of  the  Apices  let  fall  on  the  Head  of  the 
pm,  and  thence  forwarded  to  an  Uterus  at  the  Bottom  thereof,  divided  into 
feveral  Cells ;  where  coming  to  receive  the  nutritious  Juice  of  the  Plant, 
it  is  firft  foftned,  then  fwelled,  increafed  both  in  Matter  and  Bulk,  and  at 

length  comes  to  its  State  of  Maturity.  .  „  f  , 

By  the  life  of  the  Microfcope  we  difcover  in  the  Seed  feveral  Parts  of  the 

future  Tree,  only  in  Miniature  ;  particularly  a  little  Root  call  d  the  Radicle, 

and  the  Stem  call’d  the  Plumule.  .  ,  Tr 

I  fhall  exhibit  the  curious  and  gradual  Procefs  of  Nature  in  the  Vegetation 

of  the  Seed;  and  firft,  in  that  of  the  Garden  Bean,  reprefented  by  Fig. 
4.27  by  which  a  general  Idea  of  all  Seeds  may  be  eafily  formed,  Ehath 
a  fmall  Hole  at  a,  that  upon  Diffect.on  is  found  to  terminate  againft  the 
Stalk  of  the  Plumule ;  its  End  is  apparent  at  a,  in  the  tranfveife  Seftion  o 
the  Bean  Fig.  428.  in  which  Figure  the  feveral  Coats  of  the  Bean  appeal, 
the  innermoft  is  every  where  twice,  and  in  feme  Places  thrice  as  thiccas 
the  outermoft ;  and  where  it  furrounds  the  Stalk  of  the  Plume,  it  is  fix  or 

feven  Times  as  thick,  as  may  be  feen  at  b.  Fig.  428. 

The  Hole  a,  Fig.  4*7-  is  not  cafually  made  by  breaking  off  the  Stalk, 
but  defign’d  for  the  Nurture  of  the  young  Plant,  and  may  be  feen  in  feveral 

other  Kinds,  as  Peas,  Vetches ,  French  beans,  LuPmesifentde^ff  ‘nf 
Seeds  alfo,  Medica  Lornata,  Fenugreek,  &c.  in  feveral  of 

it  is  not  difcernable  without  the  Affiftance  of  the  Microfcope ;  and  in  fome 
not  without  cutting  off  Part  of  the  Seed.  When  any  of  the  above-named 
Seeds  have  been  foaked  in  Water,  feveral  Bubbles  will  alternately  break 
through  this  Hole  on  their  being  fqueezed.  All  Seeds  having  thick  and  hard 
Covers  are  alfo  perforated  in  the  like  Manner ;  and  tnofe  lodged  in  Stones, 
and  Shells,  though  not  vifibly  perforated,  yet  the  Stones  and  Shells  t  iem- 
felves  always  are;  when  the  Coats  of  the  Bean  are  ft  ripped  off,  th.  S 
appears  •  its  main  Body  is  divided  into  two  Lobes,  joined  together  at  the 
Bafe  of  the  Bean,  as  at  Fig.  429-  In  Youn§  Beans’  crpccudlv  if  b^led,. 
thefe  Lobes  eafily  flip  afunder  ;  but  in  dry  Beans  are  very  di  cu 
feparatea  unlefs  they  be  firft  macerated  for  24  Hours  m  Water.  Som  - 
few  Seeds  are  divided  into  more  Lobes,  as  the  Creffes  into  fix,  and  fome 
not  at  all  as  Grains  of  Corn,  &c.  molt  other  Seeds,  even  the  fmalleft,  are 
divided  exaaiy  into  two  Lobes  like  the  Bean;  that  which  joins  the  two 
Lobes  together  is  called  the  Stem  or  Radicle,  out  o  w  1  e  j 
formed  when  the  Seed  vegetates.  This  Stem  is  found  in  al  Seeds ;  in  the 
Bean  and  feveral  others,  it  is  fituated  fomewhat  above  the  thick  Enel,  m 
Oak  Kernels,  commonly  called  Acorns,  Apple-Kernels,  Almonds,  &C.  it 

Hands  prominent  juft  from  the  End.  .  1  vi.  ,fr«- wards 

The  Plume  or  Bud  iffues  out  of  this  Stem,  and  is  that  which  aftenvaida 
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becomes  the  Trunk  of  the  Plant,  feparable  in  feveral  already  formed,  tho* 
not  di fplayed  Leaves,  which  appear  upon  the  fprouting  of  the  Seed,  and 
may  be  feen  in  the  Seed  itfelf  by  the  Affiftance  of  the  Microfcope. 

The  Plume  is  inclofed  in  a  Cavity  formed  in  the  Lobes  on  purpofe  for  its 
Reception,  which  may  be  feen  at  b,  Fig.  429.  it  is  almoft  of  the  fame  Co¬ 
lour  with  the  Radicle,  or  little  Root,  on  the  Bafis  whereof  it  is  fuflained. 

It  is  the  fir  ft  Part  that  appears  out  of  the  Earth  •,  as  in  e  fifed  it  is  the 
firft  Part  that  appears  out  of  the  Membrane,  or  Cover  of  the  Seed ,  there 
being  a  Hole  over  againft  it  in  the  Membrane,  through  which  it  makes  its 
Efcape. 

It  is  the  Appearance  of  the  Plume  without  the  Cavity  of  the  Grain,  that 
makes  what  we  call  the  Bud  or  Germ  of  a  Plant* 

In  differing  a  Bean ,  if  you  hold  your  Knife  afiope,  and  very  gently  bear 
upwards,  an  exceeding  thin  and  tranfparent  Skin  will  fhew  itfelf,  juft  as 
the  Knife  enters  ♦,  this  Skin  is  not  only  fpread  over  the  Convex  of  the  Lobes , 
but  alfo  upon  the  Flat  thereof,  and  is  extended  both  upon  the  Radicle  and 
Plume ,  and  fo  all  over  the  Bean.  This  fine  Skin  vegetates  imperceptibly, 
and  the  two  Extremities  of  the  Bag,  which  furround  the  Head  of  the  Bud, 
expand  and  rife  with  it  in  order  to  preferve  it,  from  all  fuch  Fridlions  asi  1 
may  injure  its  tender  and  delicate  Texture  *.  Next  to  this  is  the  Parenchyma ,1 
confiding  of  an  infinite  Number  of  extremely  fmall  Bladders,  which  mays 
be  feen  in  a  very  thin  Slice  of  a  Bean  when  applied  to  the  Microfcope ,  and 
appears  like  Pith  while  fappy  in  the  Roots  and  Trunks  of  Plants  \  on  cut¬ 
ting  the  Radicle  tranfverfty  in  feveral  Parts,  another  Body  of  a  quite  diffe¬ 
rent  Subftance  from  the  Parenchyma  or  Pulp ,  will  be  found,  which  is  alfo 
confpicuous  in  a  tranfverfe  Sedlion  of  the  Lobes ,  and  appears  there  like  fe¬ 
veral  fmall  Specks,  and  of  a  different  Colour  from  the  Pulp:  Thefe  are 
the  feveral  Branchings  of  the  Tubes  proceeding  from  the  Radicle,  and  1 
forming  but  one  intire  Trunk  till  it  rifes  to  a  b,  Fig.  430,  from  whence 
it  iffues  forth  into  three  main  Branches,  the  middlemoft  diredlly  into  the  : 
Bud  c,  and  the  other  two  after  a  little  Space,  pafs  from  e  e  on  either  Side 
into  the  Lobes ,  where  they  divide  into  fmaller  Branches,  and  thefe  again 
fpread  into  other  more  minute  Ramifications,  and  terminating  near  theVerges 
of  each  Lobe ,  become  a  perfect  Root. 

This  feminal  Root  being  fo  tender,  is  difficult  to  be  difeovered,  but  may 
be  come  at  by  a  careful  paring  off  the  Parenchyma  in  thin  Slices  Length- 
wife,  in  new  Beans,  br  if  old  Beans  are  foaked  a  confiderable  Time  in 
Water,  the  fame  may  be  effected. 

The  Specks  that  appear  on  cutting  the  Radicle  and  Plume  tranfverfty 
are  molt  vifible  in  the  Bean  and  great  Lupine . 

The  feminal  Root  hath  not  yet  been  difeovered  in  Apples ,  Plumbs ,  Nuts;, 

&a 
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&c.  partly  from  their  Colour,  being  the  fame  with  that  of  the  Pulp,  yet  in 
the  Gourd  Seed  the  main  Branches  with  their  feveral  Ramifications  appear 

immediately  on  feparating  the  Lobes.  .  ,  ,  .  , 

The  Parenchyma  of  the  Lobes  is  a  kind  of  Meal  interming  e  wit  1  a^  r.u 

tritious  Juice,  or  Sap  of  the  Earth,  forming  a  kind  of  Pap  or  la&eous  Sub- 
ftance,  which  being  filtered  through  the  feveral  Branchings  ot  the  feminal 
Root,  are  conveyed  thro’  the  two  fmall  1  ubes  a  and  b,  big.  43°’  in^>  tne 
Bud,  which  is  gradually  replenilhed  therewith.  When  thefe  femmal  Roots 
have  communicated  all  the  Nourilhment  of  the  Lobes  to  the  young  .  I  ant, 
they  begin  to  wither,  together  with  the  Skin  that  covers  them  ;  the.S  em 
or  Radicle  then  alfo  begins  to  take  Root  in  the  Ground  for  its  future  Su» 

fiftance. 

Sect.  III. 

The  Coats  of  the  Seeds. 

O  W  it  was  in  its  State  of  Vegetation  hath  juft  been  fliewn  ;  it  re- 
8  ■  mains  then  to  enquire  into  its  State  of  Generation  ;  for  what  in  t  e 

other  State  was  not  apparent,  or  intelligible,  will  in  this  occur  •,  and  .ere 
alfo  we  flhall  find  a  large  Field  for  the  Employment  of  th zMicrofcope. 

The  two  general  Parts  of  the  Seed  are  its  Covers  and  Body  Che  Co¬ 
vers  in  this  State  are  ufually  four;  the  outermoft,  which  is  called  the  Cafe, 
and  is  of  various  Forms,  fometimes  a  Pouch,  as  in  Nafturtium,  Cochlearia, 
&c.  a  Cod ,  as  all  Pulfe;  fometimes  parted  as  Sorrel,  knotted  Graft,  See. 
The  two  next  are  properly  the  Coats,  in  a  Bean  efpecially,  and  t.  e  ue , 
from  whence  the  Denomination  may  run  to  the  corresponding  Covers  of 
other  Seeds  ;  their  Figures  are  fometimes  kidneyed  as  Alcea,  Bepn,  oppy  , 
triangular,  as  Polygonatum,  Sorrel,  &c.  fpherically  triangular,  as  Mentha, 
Meliffa,  &c.  circular,  in  Leucoium,  Amaranthus  ;  globu  ar  in  Napus,  Afpe- 
rulf  oval  in  Speculum  Veneris,  Vithymalus  ;  femi- globular  in  Coriander, 
femi-oval  in  Anife ,  Fennel,  pirimidal  in  Geranium  Althacefol,  with  many 

other  Differences.  .  n  ^  , 

Sometimes  gliftering,  as  in  Venus  Looking-Glafs,  rough  caft  in  Catanance, 

ftuded  in  Behen,  Blataria  ;  favous  in  Papaver,  Antirrhinum,  Lepidum , 

annum,  Alcea-Veficaria,  Hyofcyamus  and  many  more,  *  before  the  Seeds  have 

lam  Iona  by  ;  pounced  in  Phalangium  Crete ,  Lithofpermum ;  ramified  m  Pen- 

taphyllum  fragiferum  erettum  majus,  refembling  the  Fibres  of  the  Ears  of  the 

All  Seeds  have  their  outer  Coats  open,  as  in  Beans  and  Pulfe,  as  before 
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fhewn,  or  die  by  breaking  off  the  Seed  from  its  Peduncle  or  Stool,  as  in 
Cucumber ,  Chicory ,  &c.  or  by  the  Paflage  of  a  Branch  or  Branches,  not 
only  into  the  Concave  near  the  Cone  or  Top  of  the  Seed,  but  through  the 
Cone  itfelf.  . 

The  fourth  or  inmoft  Cover ,  is  called  the  Secondine,  a  Sight  of  which 
may  be  obtained  by  cutting  off  the  Coats  of  an  Infant  Bean  in  very  thin 
Slices,  at  the  Cone  thereof,  if  not  broke,  it  is  tranfparent;  if  torn,  it  ga¬ 
thers  up  into  the  Likenefs  of  a  Jelly.  In  large  old  Beans  it  is  not  to  be 
diftin&ly  l'een,  but  in  mod  Seeds  it  may,  even  when  full  grown,  as  in  Cu¬ 
cumber,  Colocynthis,  Burdock ,  Carthamum ,  Gromwell,  Endive,  Mallows,  &c. 
though  in  thefe  it  is  generally  thin  and  difficult  to  be  diicovered,  yet  in 
fome  Kernels,  as  Apricocks ,  it  is  very  thick,  and  remarkably  fo  in  fome 
other  Seeds. 

The  Concave  of  this  Membrane  is  filled  with  a  mod  tranfparent  Liquor, 
out  of  which  the  Seed  is  formed,  as  appears  on  cutting  an  Infant  Bean,  or 
better  in  a  young  Walnut. 

Through  this  Membrane,  the  lignous  Body  or  Seed-Branches,  in  the  inner 
Coat,  fhoot  down  in  two  flender  Fibres,  near  the  Bafe  of  the  Radicle,  one 
into  each  Lobe  of  the  Bean,  and  there  fpread  into  a  great  many  Ramifica¬ 
tions,  which  convey  the  Juices  on  the  Vegetation  of  the  Seed,  into  the  Ra¬ 
dicle  and  Plume,  as  before  defcribed. 

# 

Sect.  IV. 

Of  the  Seed  Cafes  or  membraneous  Uterus. 

THE  Seed  Cafe  is  a  kind  of  fiefhy  Uterus,  growing  more  moift  and 
pulpy  as  the  Seed  ripens,  but  the  Cafe  itfelf  whether  called  Cod,  Pod, 
or  by  any  other  Name,  is  a  membraneous  Uterus,  which  grows  more  dry 
and  hard  as  the  Fruit  ripens.  In  fome  the  Seed  Cafe  is  originally  open, 
in  others  it  opens  when  the  Seed  is  ripe,  and  in  others  not  at  all  till  the  Seed 
is  fown. 

Garden  Radifij  Seed  breaks  within  as  it  ripens  into  feveral  white  dry  Mem¬ 
branes,  round  about  the  Seed.  Near  the  Sides  of  the  Cafe  run  a  Pair  of 
vafcular  Fibres,  from  which  branch  forth  feveral  fmaller  Fibres,  fome  to¬ 
wards  the  Sides  of  the  Cafe  for  their  Support,  and  others  towards  the  Cen¬ 
ter  thereof  upon  which  the  Seeds  hang,  Fig.  431. 

Of  thofe  which  open  as  foon  as  the  Seed  is  ripe,  fome  open  at  the  Top, 
as  Poppy  Heads ,  Fig.  432,  others  on  the  Side,  as  moft  Cods  •,  and  fome  at 
the  Bottom  as  Coded  Arfmat ,  Fig.  433.  the  Poppy  Head  is  divided  by  eight 
or  ten  Partitions  into  as  many  Stalls,  and  on  both  Sides  the  Partitions  hang 
a  moft  numerous  Brood  of  Seeds. 
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Of  fchofe  which  open  on  the  Side,  fame  open  on  one  Side,  fome  on  both, 
others  with  three  Sides,  fome  more,  and  others  horizontally,  or  round 
about. 

The  Cod  of  a  Garden  Bean  opens  on  one  Side,  and  hath  a  two -fold  Pa¬ 
renchyma  ,  in  the  outermoft  Hands  all  the  Veffels  in  feveral  Parcels,  from 
one  of  which,  being  larger  than  the  reft,  and  at  the  Back  of  the  Cod,  (hoots 
forth  thefe  leffer  Veffels  whereon  the  Beans  grow  *,  the  inner  Pulp  is  wholly 
compofed  of  Bladders,  in  which  many  of  thofe  Threads  whereof  the  Blad¬ 
ders  are  wove,  are  fo  loofe,  as  to  be  eafily  drawn  out  to  a  confiderable 
Length,  and  are  very  vifible  when  applied  to  the  Micro  [cope. 

The  Seed  Cafe  abed,  of  yellow  Henbane ,  Fig.  434,  opens  on  both  Sides, 
from  its  Top  at  a,  grows  a  Stem,  which  diminifhes  as  the  Cafe  fwells,  and 
at  laft  falls  off.  On  the  Sides  of  the  Cafe  run  two  oppofite  vafcular  Fibres, 
and  as  the  Cafe  gradually  increafes,  it  as  gradually  feparates  on  both  Sides  in 
the  Tradt  of  the  aforefaid  Fibres  as  at  b.  The  Cafe  is  lined  with  a  fmooth 
thin  Skin,  in  whofe  Center  is  a  great  Parenchymous  Bofs  c,  being  the  Bed 
of  the  Seeds  which  lie  all  over  as  in  a  Strawberry  ^  throughout  this  Bed  the 
Veffels  d,  for  the  Generation  and  Nourifhment  of  the  Seed  are  diftributed, 
as  may  be  feen  in  the  tranfverfe  Sebtion  thereof  at  d,  in  which  a  very  fmall 
Fibre,  (hooting  from  the  direbt  Fibres  obliquely  into  each  Seed  is  plainly 
vifible. 

The  Seed  Cafe  of  a  Tulips  'whereof  a,  reprefents  the  Cafe  intire,  b  is  a 
tranfverfe  Section  of  it,  and  c  the  Cafe  fplit  down.  .  Fig.  435,  it  opens  on 
three  Sides,  from  the  midft  of  each  proceeds  a  Partition,  ail  meeting  in  the 
Center  of  the  Cafe,  and  making  fix  Divifions  for  the  Seed.  The  Veffels  are 
curioufty  difpofed  after  they  rife  above  the  Stalk,  being  at  firft  divided  into 
three  principal  Branches,  running  along  the  three  Angles  of  the  Cafe,  from 
which  divers  leffer  Branches  tend  horizontally,  and  meet  at  the  Middle  of 
each  Side  ;  whence  they  proceed  through  the  Breadth  of  each  Partition  to 
their  Edges,  in  the  Center  of  the  Cafe,  where  they  are  again  diftributed 
into  very  fine  and  fhort  Threads,  whereon  the  Seeds  hang. 

The  Seed  of  Anagallis  or  Pimpernel ,  Fig.  436,  is  a  little  Globe  opening 
horizontally  into  two  Hemifpheres,  the  uppermoft  falls  off  when  the  Seed 
is  ripe,  and  fo  the  Wind  fows  them. 

The  Seed-Cafe  of  codded  Arfmat ,  Fig.  433,  neither  opens  at  the  Top 
nor  on  the  Sides,  but  at  the  Bottom,  being  compofed  of  four  Sides,  in  the 
Center  of  the  Cafe  is  a  Column  a,  upon  which  the  Seeds  hang  loofely. 
From  this  Mechanifm  that  violent  Ejaculation  of  the  Seed  is  intelligible, 
which  is  not  a  Motion  in  the  Seeds  themfelves,  but  contrived  by  the  Struc¬ 
ture  of  the  Cafe,  the  Seeds  hanging  very  loofely,  not  on  the  Sides  of  the 
Cafe,  but  on  the  Stem  in  the  Center  thereof,  with  their  thickeft  Ends  down¬ 
wards,  Handing  ready  for  a  Difcharge ;  the  Sides  of  the  Cafe  being  lined 
with  a  ftrong  Membrane,  they  perform  the  Office  of  fo  many  little  Bows 
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repairing  faff  at  the  Top  b,  are  let  off  at  Bottom,  and  forcibly  curl 
upwards  and  drive  all  the  Seeds  before  them. 

Sect.  V. 

Of  the  Number  and  Motions  of  Seeds. 

NAture  hath  procured  the  Propagation  of  Plants  feveral  Ways,  but 
chiefly  by  the  Seed  •,  for  the  Produdtion  of  which  the  Root,  Leaves, 
Flowers  and  Fruit  do  all  officiate  •,  and  according  as  the  Plant  or  the  Seed 
it  bears  is  more  or  Ids  liable  to  be  deftroyed,  Provifion  is  made  for  the 
Propagation  of  either  by  a  greater  Number  of  Seeds,  or  otherwife  ^  for 
Inftance,  the  Seeds  of  Strawberries  being  gathered,  or  eaten  by  Vermin  with 
the  Fruit,  the  Plant  therefore  is  eafily  propagated  by  Trunk  Roots  •,  the 
whitePoppy  being  an  annual  Plant  is  highly  proliflek,  commonly  bearing  about 
four  mature  Meads,  in  each  of  which  are  at  leaft  ten  Partitions,  on  both 
Sides  whereof  the  Seeds  grow,  and  on  one  fourth  Part  of  one  Side,  about 
ioo  Seeds,  that  is  800  on  one  Partition,  which  multiplied  by  10  makes 
8000,  and  this  multiplied  again  by  4,  the  Number  of  Heads,  gives 
32,000  Speeds,  the  yearly  Product  of  that  Plant. 

So  alio  in  Typha  Major,  the  Seeds  being  blown  off  and  Town  with  great 
Hazard,  are  prodigioufly  numerous,  they  ffand  altogether  upon  the  Spike, 
and  make  a  Cylinder  at  lead  fix  Inches  long,  and  near  4  of  an  Inch  in  Di¬ 
ameter.  Nine  of  thefe  Seeds  fet  clofe  together  upon  a  Right  Line  make 
but  the  Eighth  of  an  Inch,  fo  that  72  make  a  Line  of  an  Inch  in  Length  •, 
but  becaufe  upon  the  Spike,  the  Hairs  belonging  to  the  Seed  come  between 
them,  we  will  abate  10,  and  count  but  62  ;  to  which  if  4  be  added  (abating 
the  Fraction,  viz.  46 .)  makes  108,  for  the  Circumference  of  the  Cylinder, 
which  being  fix  Inches  long,  there  are  6  Times  62  for  a  Line  the  Length 
of  the  Cylinder,  which  is  372  i  which  Number  being  multiplied  by  108, 
produceth  40176,  the  Number  of  Seeds  that  ffand  upon  one  Stalk  :  There¬ 
fore  upon  three  Stalks  which  one  Plant  commonly  bears,  there  are  in  one 
Year  120,528  Seeds. 

As  foon  as  the  Seed  is  ripe.  Nature  taketh  feveral  Methods  for  its  being 
duly  fown,  not  only  in  opening  the  Uterus ,  but  alfo  in  the  Make  of  the 
Seed  itfelf ;  for  firft  the  Seed  of  many  Plants  which  effedt  a  peculiar  Soil,  as 
Arum  Poppy ,  &c.  are  heavy  and  fmall  enough  without  further  Care  to  fall 
diredtly  down  into  the  Earth,  and  fo  to  grow  in  the  fame  Place  where  they 
had  their  own  Birth.  But  if  the  Seeds  are  fo  large  and  light  as  to  be  ex- 
pofed  to  the  Wind,  they  are  often  furniffied  with  one  or  more  Hooks,  to 
prevent  their  wandering  too  far  from  their  proper  Place,  till  by  the  Fall  of 
Leaves  or  otherwife,  they  are  fafely  lodged.  The  Seeds  of  Avens  have  one 

fingle 


fino-le  Hook,  thofe  of  Agrimony  and  Goofe- Grafs  many,  both  the  former 
loving  a  warm  Bank,  and  the  lad  a  Hedge  for  its  Support ;  on  the  con¬ 
trary,  divers  Seeds  are  furniftred  with  Wings  or  Feathers,  paitiy  with  the 
Help  of  the  Wind  to  carry  them  when  ripe  from  oft  the  Plant,  as  thofe  of 
Jlh  Maple,  Orach,  &c.  leaft  (faying  thereon  too  long,  they  lhould  either  be 
corrupted,  or  mils  their  Seafon,  and  partly  to  enable  them  to  make  their 
Flioht  more  or  lefs  abroad  ;  that  by  falling  together,  they  may  not  come 
up  “too  thick,  and  if  one  (hould  efcape  a  good  Soil  or  Bed,  another  may 
li^ht  thereon.  The  Kernels  of  Pine  have  Wings,  not  unlike  tiroje  cr  lome 
Infefts,  but  very  flrort,  in  refpeft  of  the  Weight  of  the  Seed,  they  do  not 
fly  into  the  Air,  but  only  flutter  about  upon  the  Ground  ;  thofe  ot  Pypha, 
Dandelion,  and  mod  of  the  papous  Kind,  with  many  more,  have  very  long 
and  numerous  Feathers,  by  which  they  are  wafted  every  where,  and  to 

any  convenient  Diftance.  ,  .  .  r  „  , 

Some  Seeds  are  fcatter’d,  not  by  flying  abroad,  but  by  being  (putted  a- 
way  as  Wood-Sorrel,  Fig.  437.  which  is  effected  by  a  white  thick  and  ft  rang 
Cover  of  Tendons  of  a  fpringy  Nature,  in  which  the  Seed  within  its  Cafe  is 
inclofed.  This  Cover,  as  Toon  as  it  begins  to  dry,  burfts  open  in  an  Inftant 
on  one  Side,  and  is  violently  turned  Infide  out,  and  fo  fmartly  throws  oft 

The  Seeds  of  Harts ‘Tongue,  Fig.  439.  and  all  that  Tribe,  are  flung  or 
flrot  away  by  a  curious  Contrivance  in  the  Seed  Cale  •,  as  in  Coded  Arfinart, 
or  other 'like  Plants,  only  there  the  Spring  moves  and  curls  up  inwards,  but 
here  it  moves  outwards  •,  every  Seed  Cafe  (lands  upon  a  little  Pedicle, 
a  a  a  Fi°-  430.  being  of  a  filver  Colour,  and  of  a  fpherical  Figure  •,  it  is 
girded  about  with  a  ftrong  Tendon  or  Spring  a,  (whole  Surface  refembles 
a  fine  Screw,  of  a  golden  Colour,  which  breaks  the  Cafe,  immeduieiy  up¬ 
on  its  becoming  elaftick  enough)  into  two  hemifpherical  Cups,  as  at  b  c, 
and  by  that  Means  fling  off  the  Seeds.  Thefe  Cafes  grow  in  Furrows,  d  e, 
d  e  d  e,  on  the  Back  of  the  Leaf,  as  at  Fig.  438.  in  one  of  which  of  an 
Inch  long  are  more  than  300  of  the  above-mentioned  Cafes ;  and  allow¬ 
ing  10  Seeds  to  every  Cafe,  makes  3000  Seeds  •,  which  multiplied  by  the 
Number  of  Furrows  in  one  Leaf,  with  Allowance  of  tne  leffei  Furrows,  an 
that  Sum  by  the  Number  of  Leaves  commonly  growing  upon  one  Root,  a- 
mounts  to  above  a  Million  of  Seeds,  *  the  annual  Produd  ot  this  Plant.  1  he 
Seed  is  of  a  tawny  Colour,  flat  and  fomewhat  oval  of  thefe  ten  thoufand 
are  not  fo  big  as  a  white  Pepper  Corn.  Fig.  439-  reprefents  a  few  of 
the  Seed  Cafes  magnified  ;  they  were  cut  out  of  the  Furrow  at  1,  in  the 

^Diver^notable  Means’  of  Semination  are  obferved  by  other  Authors  ;  Mr. 
Ray  tells  us,  that  a  Quantity  of  Fern  Seed,  laid  in  a  Lump,  on  a  Paper, 
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the  femind  Veficqlae  are  heard  to  crackle,  burH,  and,  by  the  Micro fcope% 
the  Seeds  arefeen  to  be  projedted  to  a  confiderable  DiHance  from  each  other. 

Dr,  Sloane  obferves,  that  th t  Gentianella  flore  c<eruleo ,  or  Spirit  Leaf,  re^ 
quiring  wet  Weather  to  be  fown  in,  as  foon  as  the  lead  Drop  of  Rain  touches 
the  End  of  the  Seed  Veffels,  with  a  fmart  Noife,  and  a  fudden  Leap,  it 
opens  itfelf,  and  with  a  Spring  fcatters  the  Seed. 

Other  Plants  low  their  Seeds  by  inviting  Birds  by  their  agreeable  TaHe 
and  Smell,  to  feed  on  them,  fwallow  them,  and  carry  them  about  ;  thereby 
a!fo  fertilizing  them,  by  pairing  through  their  Bodies.  In  fuch  Manner  are 
Nutmegs  and  Mizzletoe  lown  and  propagated. 

Sect.  VI. 

Of  the  Covers  of  the  Seeds . 

HP  he  next  Step  which  Nature  takes,  relates  chiefly  to  the  Growth  of 

JL  the  Seed ,  when  fown,  and  for  this  Purpofe  the  outer  Covers  are 
fomewhere  furnifhed  with  Apertures,  fufficient  for  the  Reception  of  ali- 
mental  MoiHure,  to  be  received  from  the  Ground,  and  for  the  fhooting 
forth/of  the  young  Root  into  it  •,  as  in  the  Seed  of  a  Gourd  at  the  Bottom  , 
in  a  Bean  on  the  Side,  and  in  a  Chefnut  at  the  Top,  in  which  Place  the 
young  Plant  always  lies,  and  puts  forth  in  the  faid  feveral  Seeds.  The 
Seed  of  Palmi  Chrifti  falls  to  the  Ground,  not  only  in  the  ufual  Covers, 
but  alfo  in  the  faid  Cafe. 

If  the  Cover  of  the  Seed  be  Hony,  and  very  hard,  it  is  divided  into  fe¬ 
veral  Pieces,  whereby  they  eafily  cleave  afunder  :  The  Shell  of  a  Hazel  Nut , 
divides  on  the  Edge,  and  the  Cleft  begins  at  the  Point,  where  the  Root 
Hands  and  fhoots  forth;  the  Shells  of  fome  Walnuts  cleave  into  four  Parts, 
and  the  Stone  of  Bellerick  Myrobalan  into  five  :  The  Covers  and  Hulks  of 
fome  Sorts  of  Grain,  as  Millet ,  are  folded  over  each  other,  the  better  to  give 
Way  to  their  tender  Sprouts. 

The  Covers  of  all,  or  at  leaH  the  far  greater  Number  of  Seeds,  are  three, 
and  fometimes  four,  even  thofe  of  Honed  Fruits  have  three,  befides  the 
Stone  ;  in  Gojfipium  there  are  two  under  that  lin’d  with  Cotton.  The  Seeds 
of  Cucumbers ,  Goafs  Beard ,  Broom ,  Scabious ,  Lattice ,  &c.  although  fo 
imall,  have  plainly  three  Coats  ;  in  fome  of  thefe,  and  in  many  more, 
only  two  are  diHindtly  vifible,  except  in  the  State  of  Generation.  In  the 
upper  Coat  the  Seed  VeHels  are  difleminated  ;  the  fecond  is  at  Hrft  a  mere 
Pulp,  which  afterwards  Ho  rinks  up,  and  Hicks  dole  to  the  upper.  The  third 
or  inmoH  more  denfe  ;  and  if  it  be  thin,  for  the  moH  Part  tranfparent  ; 
whereby  the  Seed  feems  to  be  fometimes  naked  while  it  lies  therein,  as  in 
Almonds ,  Cucumbers ,  &c. 
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In  Meliffa,  and  fome  other  Seeds,  it  comes  finely  off,  on  being  foaked  in 
warm  Water. 


Sect.  VII. 

Of  the  Foetus,  or  true  Seed. 
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AMong  Seeds  of  the  thinner  Covers  are  thole  of  all  Sorts  of  Corn  and 
Grafs ,  different  from  that  of  moft  other  Seeds.  The  main  Body 
being  of  one  entire  Piece,  doubled  in  the  Form  of  a  Pair  of  Lips.  In  the 
Seeds  of  Dates,  and  fome  other  like  Plants,  that  which  is  generally  called 
the  Stone,  feems  indeed  to  be  the  main  Body  of  the  Seed,  doubled  or  fold¬ 
ed  up  in  the  fame  Manner  as  Corn,  to  which  that  Part  which  becomes  the 
Plant  is  annexed.  In  Corn  it  is  placed  in  the  Bottom  of  the  main  Body,  but 
here  in  a  fmall  round  Cavity  in  the  Middle  of  the  Back. 

For  the  moft  Part  the  main  Body  is  divided  into  two  Lobes,  plainly  to 
be  diftinguifhed  in  moft  Kernels ,  and  other  large  Seeds,  and  not  difficult  in 
many  lefter  ones,  as  in  I tola-lunaris^  Scabious ,  Doves-Feet ,  &c,  it  flipped 
out  of  their  Covers  before  they  are  full  ripe  •,  in  Hounds  Fongue  they  are  of  a 
circular  Figure  ;  in  Cucumbers ,  oblong,  with  fome  vifible  Branches  of  tne 

feminai  Root,  &c.  #  .  .  , 

In  the  foregoing  Seeds,  the  Lobes  lie  flat  one  againft  another,  but  in 

Garden  Radifh  they  are  folded  up,  fo  as  to  receive  the  Radicle  into  their 
Bofom.  In  Holy-Oak  the  Lobes  are  plaited  over  each  other.  In  Cotton 
Seed  they  are  very  broad  and  thin,  and  their  Folds  curious  and  very 

Many  of  the  Seeds,  with  bulky  Covers,  are  not  divided  into  two  Lobes, 
being  in  a  Manner  of  one  Piece,  as  all  the  bulbous  Kind  :  In  Flag  it  is  above 
20  times  bigger  than  the  Seed  within  it,  and  confifts  of  Bladders .  ra¬ 
diated  towards  the  Seat  of  the  Seed,  and  thefe  difpofed  in  parallel  Lines 

running  lengthwife.  ...... 

But  the  greateft  Number  of  Seeds  with  bulky  Covers,  are  civided  into 
two  Lobes.  In  the  purging  Nut  of  Angola  %  if  the  Sneh  be  taken  on,  tne 
upper  Covers,  [dried  and  ffirunk  up]  feem  to  be  but  one  :  In  thefe  the 
fpermatick  Veffels  are  branched,  and  under  them  the  thick  and  mmoft 
Cover;  which  being  cut  down  the  Middle  thereof,  ffiews  the  true  Seed, 
confiftino-  0f  two  veined  Leaves,  as  white  as  Milk,  joined  together  with  the 
Stem  or  Radicle  at  their  Bafe,  and  funk  into  a  Hollow  made  in  the  Cover 
The  fame  is  alfo  obfervable  in  the  Barbadoe  Nuts ,  Ricinus ,  Americanus ,  —  *d 

fome  other  Indian  Fruits.  .  ./  •  r\a‘.r 

In  the  foregoing  Fruits,  the  Bulky  is  very  foft,  but  in  Flux  Vomica  OJjuf 

narum ,  it  is  nearly  as  hard  as  a  Date  Stone  \  in  this,  anu  t  loK-goh-g^  bu 
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Seeds  are  large,  but  in  others  are  fo  final  1,  that  they  are  fcarce  difcernable 
without  a  Microfcope ,  as  in  Staphifagria.  The  thick  or  inmofl  Cover  is 
conical  towards  the  Bafe,  at  whofe  Point  is  a  little  Cavity  where  the  Seed  is 
lodged-,  the  Root  thereof  pointed,  and  Lobes  rounded  at  the  Top.  In 
Peony  the  fame  Cover  is  foft,  white,  and  of  an  oval  Figure,  the  Part  ufedi 
for  Medicine,  is  thought  to  be  the  Seed  itfelf,  but  is  near  200  times  bigger: 
than  the  true  Seed  which  lies  in  a  little  Cavity  near  the  Bottom  of  the 
Cover,  with  a  blunt  Root,  and  two  pointed  Lobes. 

In  Coffee-Berries ,  the  Seed  lies  in  the  inner  Cover,  near  the  Top;  the 
Back  of  the  Lobes  are  veined  like  two  minute  Leaves,  and  joined  to  a  long. 
Root. 

The  Seed  of  Stramonium  is  inclofed  in  a  bulky  Cover,  which  being  foak- 
ed  in  Water,  and  carefully  cut  about  the  Edges  with  a  fharp  Razor  or  Pen¬ 
knife,  its  Seed  may  be  taken  out  entire,  and  examined  by  the  Microfcope. 

Sect.  VIII. 

Of  the  Buds  of  Seeds. 

THE  Stalk  of  the  Plant  rifes  up  from  between  the  Lobes,  which  may^ 
always  be  ieen,  in  fome  by  the  naked  Eye,  and  in  others  by  the  Mi¬ 
crofcope  ;  in  many  Plants  Nature  fees  fit  only  to  lay  the  Foundation  there-  j 
of  in  a  round  Node,  as  in  Viola  luniaria ,  &c. 

But  in  moil  Seeds  is  formed  a  true  Bud,  confiding  of  perfedt  Leaves,  in 
fome  two,  others  four,  &c.  In  Bay -berry  only  two,  very  fmall,  but  thick, 
and  finely  veined  ;  in  the  Seed  of  Carduus  Benedidlus ,  they  are  alfo  two,  \ 
pointed  at  Top,  and  fituate  a  little  Diftance  from  each  other,  for  the  two;: 
next  to  rife  up  between  them. 

In  fome  Flerbs,  although  the  Bud  confifls  but  of  two  perfedt  Leaves,  yet 
they  are  very  confpicuous,  not  only  in  the  larger  Seeds,  as  Bhtefcolus ,  on 
French  Beans ,  but  in  fmall  ones  two,  if  examined  by  the  Microfcope ,  as  in: 
the  Seed  o {Hemp.  A  B,  Fig.  441.  in  which  the  two  Leaves  are  plaited, 
and  fet  Edge  to  Edge,  c  fhews  the  other  Part  of  the  Seed  which  was  fepa- 
rated  to  lay  the  Bud  fair  to  View.  In  the  Seed  of  Sen the  Bud  hath  four: 
Leaves  :  In  the  Seed-Bud  of  an  Almond  C,  D,  Fig.  442.  there  are  fix  or 
eight,  and  fometimes  more  diftindt  Leaves  vifible,  if  by  a  dextrous  Separa¬ 
tion  of  the  Outer,  the  Innermoft  are  laid  open,  they  are  folded  inward  one: 
over  the  other,  as  appears  at  D,  which  reprefents  them  open,  and  at  C. 
the  fame  Seed-Bud  is  feen  fhut. 

1  he  Lobes  of  the  Seed,  and  fo  likewife  the  Stalk  and  Bud,  confift  of  ai 
Skin,  Parenchyma  and  branched  VefTels,  as ‘before  defcribed  ;  all  which; 
are  apparent  to  an  Eye  armed  with  a  Microfcope. 
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The  firft  Skin,  as  in  French-Beans,  may  be  eafily  feparated  from  the  Pa¬ 
renchyma,  efpeciaiiy  if  the  Bean  be  foaked  in  Water  for  fome  Days,  it  will 
flip  eafily  off,  and  will  be  found  to  confift  of  Bladders,  fmaller  than  thofe 
of  the  Parenchyma,  and  intermix’d  with  a  kind  oflignous  Fibres  which  give 
a  Toughnefs  to  the  Skin.  The  branched  VelTels  run  through  the  Parenchyma, 
and  compofe  the  feminal  Root  in  the  Lobes,  being  no  where  extended  to 
the  Circumference  of  the  Lobes,  but  are  all  inofculated  together  at  a  con- 
fiderable  Diftance  from  it  •,  all  meeting  therein  in  one  folid  Nerve,  but  in 
the  Stalk  are  dilated  into  an  hollow  Trunk,  filled  with  a  Pith  compofed 
of  Bladders,  which  in  the  Stalks  of  French  Beans  is  very  confpicuous ;  they 
confift  of  Sap  and  Air  VelTels  as  the  other  Parts  of  a  Plant,  not  running 
collateral,  the  latter  being  Iheathed  in  the  former,  and  are  plainly  vifible  in 
:  the  Alter  of  cope. 


Sect.  IX. 

O  f  the  Generation  of  the  Seed. 

AS  a  Garden  Bean  was  chofe  to  lhew  the  Manner  of  the  Seeds  Vegeta¬ 
tion,  fo  an  Apricock  is  very  fit  to  obferve  and  reprefent  the  Me- 

:  thod  Nature  takes  in  its  Generation. 

A  proper  Uterus  is  firft  prepared,  both  to  keep  the  Membranes  of  the 
Foetus  warm  and  fucculent,  and  to  preferve  and  fecure  it  afterwards  till  it 
takes  Root  in  the  Ground.  For  this  Purpofe  both  the  Pulp  and  Stone  of 
the  Fruit  are  neceflary  ;  but  firft  the  Stone,  the  Pulp  being  only  neceffary 
to  form  the  Stone,  the  petrifying  of  that  Parenchyma  which  is  the  Ground 
of  the  Stone,  being  effected  by  the  finking  of  the  Tartar  *  thereinto;  for 
It  is  evident  on  cutting  a  young  Apricock,  and  then  with  a  fharp  Razor 
fhaving  off  a  thin  Slice,  and  viewing  it  through  the  Microfcope,  that  at  firft 
1  the  Ground  of  the  Stone  is  a  diftindt  and  foft  Parenchyma,  compofed  of 
1  Bladders,  as  the  Pulp  itfelf  is,  which  Bladders,  as  it  hardens  into  a  Stone, 

i  fill  up  and  difappear. 

This  Parenchyma  takes  its  Rife  from  the  Pith,  as  the  Pulp  does  from 
1  the  Bark,  and  compofes  the  greateft  Part  of  the  Stone  ;  its  Infide  is  lined 
|  all  over  with  a  thin  Skin,  covering  the  Seed  Branch  on  its  firft  Entrance  into 
l  the  Hollow  of  the  Stone  ;  which  Skin  is  alfo  compofed  of  exquifitely  fmall 
1  Bladders,  by  which  Means  it  foon  becomes  a  very  hard  and  dry  Body. 

The  Stone  being  made  hard  and  dry,  could  never  be  fufficiently  foftned 
jj  (to  give  Paffage  for  the  Vegetation  of  the  Seed)_by  lying  under  Ground, 
I:  did  it  not  eafily  cleave  in  two  ;  for  which  Purpofe  the  Skin  of  the  Fruit  is 

*  Grew*  An.  of  Plants ,  p .  209. 
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immediately  concerned  ;  for  in  a  tranfverfe  Slice  of  a  young  Apricock ,  if  it 
be  cut  with  a  fharp  Knife,  this  Skin  may  be  feen  (when  applied  to  the  Mi- 
crofcope)  fairly  doubled  inwards  from  the  two  Lips  a  b,  a  b,  of  the  Fruit, 
Fig  44.3  anc^  444-j  and  from  thence  continued  through  the  Pulp  and  Stone 
itfelf  into  the  Hollow  thereof,  where  it  meets  and  is  united  with  the  Lining 
before  mentioned  ;  and  as  it  conduces  towards  the  drying  of  the  Stone,  fo 
alfo  it  renders  it  cleaveable  in  that  Part  where  it  runs  through  it. 

Nature  having  thus  provided  a  convenient  Uterus,  her  next  Care  is  about 
the  Membranes  of  the  Foetus,  thefe  are  three  apparently  diftindt,  and  in 
many  Refpedts  different  from  each  other. 

The  fir  ft  of  thefe,  Fig.  443.  reprefents  a  tranfverfe  Slice  of  a  young  Apri¬ 
cock  near  the  lower  End,  ftiewing  the  Duplicature  of  the  Skin  half  Way 
through  the  Stone.  Fig.  444.  a  tranfverfe  Slice  cut  through  the  upper  End, 
fnewing  the  Duplicature  of  the  Skin  quite  through  the  Stone  •,  and  at  a  b, 
F'ig.  446.  is  fhewn  the  Branches  which  run  through  the  Stone  to  the  Flower 
and  Seed,  in  a  well  grown  Apricock  cut  Lengthwife. 

The  outermoft  of  thefe  Membranes  takes  its  Rife  from  the  Parenchyma, 
and  furrounds  the  Seed  Branch,  and  upon  its  Entrance  into  the  hollow  of 
the  Stone  is  expanded  into  two  Bladders,  one  within  the  other ;  whereof 
one  becomes  the  Lining  of  the  Stone,  the  other  the  outer  Membrane,  and 
is  beft  feen  on  cutting  a  young  Apricock  when  it  is  about  half  an  Inch  loner 
through  the  Middle,  or  from  the  Seat  of  the  Flower  to  the  Stalk,  between 
the  two  Lips  ab,  Fig.  443.  At  this  Age  the  outer  Membrane  hath  a  full 
and  firm  Body,  and  is  compofed  of  Bladders,  as  may  be  plainly  feen  on  its 
Application  to  the  Microfcope. 

The  V  eftels  contained  in  the  Seed  Branch,  are  diftributed  throughout 
this  Membrane,  beginning  a  little  below  its  fmaller  End,  and  running 
round  both  Ways,  meet  in  the  Middle  of  the  greater,  where  they  are  all 
inofculated  and  form  a  kind  of  umbelical  Node,  as  at  a,  Fig.  445.  from 
whence  they  ftrike  deeper  into  it  till  they  arrive  at  the  middle  Membrane, 
where  they  become  invifibkj  thefe  Veffels  convey  the  Sap  to  the  middle 
Membrane,  whofe  Bladders  are  more  angular  and  amplified  towards  the 
Center,  being  at  leaft  two  hundred  *  Times  bigger  than  thofe  of  the  outer 
Membrane. 

This  middle  Membrane  is  fo  called  from  the  State  and  Condition  it  hath 
upon  the  Augmentation  of  the  Seed,  at  which  Time  it  obtains  the  Name 
of  an  Involucrum  ■f,  but  originally  is  every  where  entire  without  any  Hol¬ 
low,  billing  up  the  Cavity  of  the  outer  Membrane  like  a  foft  and  delicate 
Pulp.  Alter  a  fhort  Time  a  fmall  Channel  appears  therein,  running  from 
the  Bottom  to  the  Top;  at  firft  no  wider  than  to  receive  a  human  Hair, 
and  then  only  vifible  in  a  tranfverfe  Slice,  and  that  not  without  a  Micro - 

*  Grew.  An.  Flan,  p.  2 10.  f  Ibid. 
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fcope%  but  when  grown  a  little  wider,  may  be  feen  if  the  Membrane  be  care¬ 
fully  cut  Lengthwife,  at  which  Time  it  is  dilated  into  two  oval  Cavities, 
e  f,  Fig.  446.  one  at  each  End,  into  which  a  moft  pure  Lympha  continu¬ 
ally  owzeth,  and  is  therein  referved  for  the  Nourifhment  of  the  Seed,  and 
:  alfo  paftes  freely  from  one  to  the  other. 

A  few  Days  after  this,  the  inmoft  Membrane  begins  to  appear  like  a  foft 
Bud  growing  out  of  the  upper  Cavity,  being  joined  to  its  lower  End  by  a 
fhort  and  tender  Stalk  •,  from  whence  it  is  produced  into  a  conical  oval  Figure, 
anfwerable  to  that  marked  g  in  the  Cavity,  Fig.  447.  This  Membrane, 
though  foft  and  full  of  Sap,  is  compofed  of  Bladders,  three  hundred  Times 
fmaller  than  thofe  of  the  middlemoft,  by  which  Means  the  Seed  is  fo  well 
guarded,  as  not  to  be  fupplied  with  any  other  Part  of  the  Lympha  but  the 
pureft,  and  that  only  but  by  flow  Degrees. 

Jf  with  a  fteaay  Hand  this. Membrane  be  pulled  very  gently  upwards,  it 
will  draw  a  fmall  tranfparent  String  after  it  to  the  Bottom  of  the  middle 
Membrane :  This  faid  String,  though  for  the  greater  Part  parenchymous, 
1  is  neverthelefs  ftrengthned  with  fome  lignous  Fibres,  which  feem  to  be  a 
Portion  of  thofe  that  are  inofculated  at  the  Bottom  of  the  outer  Membrane, 
and  thence  produced  through  the  middlemoft  under  the  Channel  which  joins 
the  two  oval  Cavities,  till  at  laft  they  break  forth  into  the  upper  Cavity, 
where  they  form  this  inner  Membrane,  which  is  originally  as  entire  as  the 
middlemoft  *,  *  but  as  it  increafes,  becomes  a  little  hollow  near  the  Cone,  and 
1  the  aforefaid  lignous  Fibres  fetching  their  Compafs  from  the  Bafe,  fhoot 
j  forth  into  the  Cone,  and  make  a  very  fmall  Node  therein,  for  the  fir  ft  Ef- 
:  fay  towards  the  Generation  of  the  Seed,  as  at  h,  Fig.  448.  which  are  fpun 
1  out  to  the  utmoft  Degree  of  Finenefs  for  that  Purpofe.  In  this  Figure  the 
inmoft  Cover  is  laid  open  to  fhew  the  Seed  itfelf. 

When  this  Node  is  grown  to  about  the  Size  of  the  fifth  Part  of  a  Cheefe- 
Mite,  it  begins  to  be  divided  by  a  little  Indenture  towards  the  Top,  as  at  k, 
i!  Fig.  449,  which  gradually  grows  deeper  till  the  Node  is  diftinguifhed  into 
Lobes  or  thick  Leaves ;  and  as  thefe  increafe,  their  Bafe  is  contracted  into 
•the  Radicle,  or  that  Part  of  the  Seed  which  becomes  the  Root  •,  at  this  Time 
the  Seed  is  fo  extremely  fmall,  that  the  Lobes  cannot  be  feparated  ;  but  it 
is  probable,  that  as  foon  as  the  Radicle  is  finifhed,  the  next  Step  is  the  pufh- 
:  ing  forth  another  Node  between  the  Lobes,  in  order  to  the  Formation  of 
the  Bud,  and  fo  the  Perfection  of  the  Seed. 

This  being  done,  or  in  doing,  the  Stalk  of  the  Seed  is  more  and  more 
;;  contracted  at  Bottom,  and  hangs  at  the  inner  Membrane  only  by  an  ex- 
;•  tremely  fmall  and  fhort  Ligament  m,  Fig.  450.  which  at  laft  breaks ;  and 
if  then  the  Seed,  as  Fruits  when  ripe,  falls  off  and  lies  loofe  in  the  inner 
||  Membrane,  which  gradually  fhrinks  up  and  becomes  more  hollow  to  make 
j  more  Room  for  the  farther  Growth  of  the  Seed. 

In  Malpighi  s  Life  was  a  Debate  between  him  and  Seignior  Triumphetti. , 

A  a  2  .  Provoft 
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Provoft  of  the  Phyfick  Garden  at  Rome ,  whether  the  whole  Plant  be  actually 
contain’d  in  the  Seed?  The  Affirmative  is  maintain’d  by  Malpighi  with  co¬ 
gent  Arguments  ;  among  which  this  is  one,  that  in  a  Kidney  Bean ,  ere 
i'own,  the  Eye,  a  (Tided  with  a  Microscope ,  eafily  difcovers  Leaves ,  a  Bud , 
and  even  the  Knots  or  Implantation  of  the  Leaves  on  the  Stem.  The  Stem 
itfelf  is  very  confpicuous,  and  plainly  confids  of  woody  Fibres,  and  Series’s 
of  little  Utricles.  Whereas  Seignior  Triumphetti  had  objected,  that  by  Po¬ 
verty,  Tranfplantation,  &c.  feveral  Plants  degenerate  into  others,  particu¬ 
larly  Wheat  into  Tares,  and  Tares  again  into  Wheat ;  in  Anfwer  to  this, 
which  is  one  of  the  dronged  Objections  againd  that  Opinion,  Malpighi  re¬ 
plies,  that  he  is  not  fully  fatisfied  as  to  the  Truth  of  the  Objection  ♦,  for  that 
both  himfelf  and  his  Friends  making  the  Experiment,  no  Metamorphofis 
of  the  Wheat  fucceeded  :  But  granting  the  Metamorphofis,  it  is  the  Soil, 
or  the  Air,  or  the  Culture  is  in  Fault.  Now,  therefore,  from  a  morbid, 
and  mondruous  Condition  of  Nature,  there  is  no  inferring  her  genuine  and 
permanent  State. 

That  Experiment  related  in  the  following  SeCtion,  of  the  Orange  Kernel, 
which  Mr.  Leeuwenhoek  made  to  germinate  in  his  Pocket,  is  a  plain  Demon- 
dration,  that  the  Plant  and  all  that  belongs  to  it,  was  actually  in  the  Seed 

itfelf. 


Sect.  X. 

Of  the  Seed  of  Oranges. 


IT  E  Procefs  of  Nature  in  the  Vegetation  of  Plants ,  is  very  accurately 
deliver’d  by  Mr.  Leeuwenhoek,  to  the  EffeCt  following,  by  an  Orange 
Kernel  which  he  made  to  germinate  in  his  Pocket,  viz. 

The  Kernels  of  Oranges  being  diveded  of  their  outer  Membrane,  will  ap¬ 
pear  as  Fig.  451.  on  one  Side  of  which  lies  a  String  a,  which  caufes  a  little 
Protuberance  in  the  fird  Skin  ;  from  this  String,  not  only  the  Seed,  but 
alfo  the  Plant  within  it,  receive  their  Increafe  and  Nouriffiment,  and  to 
which  through  the  fecond  Membrane,  it  extends  its  fmall  Veffels  to  the 
Seat  of  the  Plant .  Mr.  Leeuwenhoek  was  of  Opinion,  that  this  String  does  . 
adually  comprehend  in  itfelf,  as  many  didinCt  Veffels  as  are  to  be  found  in 
the  Orange -free  when  arrived  at  its  full  Maturity  *.  For,  fays  he,  if  ail  i! 
thefe  V  effels  were  not  in  the  young  Plant,  whild  it  lies  involved  in  the  Ker-  • 
nels  Matrix ,  whence  could  they  afterwards  proceed  ?  Fig.  452.  reprefents  i 
Part  of  the  fame  String,  cut  a-crofs,  and  greatly  magnified,  which  at  K  L  . 
M  N,  has  Abundance  of  exceeding  fmall  Veffels,  but  very  difficult  to  be  : 

*  Phil.  Tranf.  No.  287. 

perceived. . 


¥ 


ooo 


<M.  4  6 


4  SO 


44  9 


44 \5 


44  7 


441 


443 


448 


Jc 


I 


&rtrnf.$  9*acf£.  180 


Of  Vegetables.  1 8 1 

Perceived.  About  I  H  N  M,  they  grow  larger,  and  confequently  are  more 
vifible.  B,  Fig.  453.  reprefents  a  Seed  divefted  of  its  Membranes,  which 
Teemed  to  have  but  one  Plant  within  it,  tho  often  there  is  two,  and  {bme- 
times  three  diftindt  Seeds  with  their  Plants  contain’d  under  the  Membrane 
of  an  Orange  Kernel *,  thefe  Seeds,  with  their  inclofed  Plants,.  aie  eafily  1- 
vided  into  two  Lobes  •,  which  are  framed  by  Nature,  to  nourifn  the  tender 
Plant  within,  till  it  is  able  to  ftand  alone,  and  draw  its  Subfifier.ee  ,rom  the 
Earth  about  it ;  having  fplit  the  Seed  into  two  Parts,  they  are  reprefented 
by  C  and  D,  Fig.  453.  in  the  firft,  is  Part  of  the  Plant,  which  would  have 
become  a  Tree,  and  is  no  bigger  than  a  Grain  ot  Sand  to  the  naked  Eye. 
The  Counterpart  of  the  faid  Kernel  is  reprefented  at  D,  with  the  Concave, 
in  which  Part  of  the  Plant  lay.  Fig.  454.  reprefents  the  laft  mention  d 
Plant,  as  it  appear’d  in  the  Microfcope,  whereof  Q  LM  is 1  P?^ '  1  1 
which  Nature  intends  for  the  Body  and  Root  of  the  Tree  •,  MN  OP  the 
Leaves  with  which  the  young  Plant  is  already  provided,  O  P  that  Part  of 
the  Leaves  which  is  fomewhat  protuberant,  by  Realon  of  the  fmall  inclofed 
Leaves,  M  N,  and  P  Q.  fliews  the  two  Sides  of  the  Plant  torn  off  from 
the  Kernel,  to  which  it  was  united,  and  from  which  it  received  its  Nou- 
rifhment.  Fig.  455.  S  T  V,  fliews  the  fame  Plant  a  little  turned  about 
before  the  Microfcope,  in  order  to  reprelent  the  two  largelt  Leaves,  between 
which,  according  to  all  Appearance,  a  great  many  fmall  ones  are  fliut  up. 
If  the  Leaves  be  cut  a-crofs,  fome  of  the  included  ones  may  Sometimes  be 
difeerned,  and  on  cutting  that  Part  of  the  Plant  which  is  to  be  the  Bouy 
and  Root  of  the  Tree,  that  which  was  defigned  for  the  Pith,  and  even  the 

Wood  itfelf  may  be  difeover’d.  T„  v  , 

Fig  4/56.  fliews  the  Root  when  the  Plant  vegetates,  T  V  and  Yv  X  the 

two  Halves  of  the  Kernel,  and  Y  that  Part  which  is  to  become  the  Body 

Fig.  4^7.  reprefents  the  young  Plant  of  1 2  Days  Growth,  whereof  A  C  I) 
fliews  the  Root,  and  F  G  that  Part  which  is  to  be  the  Tree,  D  E  the  Seed 
or  Kernel  which  being  furrounded  with  its  Membrane,  which  was  taken  off 
the  better  to  expofe  thofe  Parts  to  view,  that  ferve  for  the  Nourifhment  not 
only  of  the  Root,  but  of  the  upper  Parts  of  the  Plant  hkewife,  as  alfo  the 
fhort  String  D.  Thus  we  may  fee  how  fmall  a  Particle,  that  is  no  bigger 
than  a  Grain  of  Sand,  *  as  the  Plant  was  at  firft,  is  increafed  in  Bulk !  and  all 
this  is  brought  about  by  Heat  and  Moifture,  it  being  rais’d  to  this  Degree 
of  Perfection,  in  fome  Sand  firft  moiftened,  and  then  inclofed  together  with 
the  Seed,  in  a  GlafsTube,  wore  all  Day  in  the  Pocket,  clofe  to  the  Body, 
and  at  Night,  placed  within  a  large  Tin  Bottle,  filled  with  hot  Water, 
which  is  a  plain  Demonftration  that  the  Plant,  and  all  that  belonged  to  it, 
was  actually  in  the  Seed ;  that  is  to  fay,  not  only  the  young  i  lant,  its 
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Body ,  Root,  and  Fruit ,  but  even  its  alfo,  to  perpetuate  the  Species ; 
as  hath  been  before  obferved. 

Mr.  Leeuwenhoek  comparing  the  Animalcula  in  Semine  Mafculino  ;  and 
thefe  Plants,  computes  them  to  be  i, 000,000  times  fmaller  than  a  Plant  in 
an  Orange- Kernel;  and  tho’  we  cannot  make  our  Obfervations  of  the  Growth 
and  Increafe  of  the  faid  Animalcula  from  Time  to  Time  in  their  Mother’s 
Matrix  ;  yet  we  may  certainly  conclude,  that  the  Laws  which  the  wife  Creator 
of  all  Things  hath  prefcribed  to  him f elf,  in  the  Production  both  of  animate 
and  inanimate  Creatures,  are  homogeneous  and  uniform  ;  and  that  as  the  Earth 
is  the  common  Matrix  of  Plants,  fo  is  the  Fallopian  Tube  in  mod  of  thofe 
Animals  that  are  formed  Ex  Semine  Mafculino ;  for  as  thefe  receive  their  Nou- 
rifhment,  and  increafe  by  a  String,  till  they  are  brought  into  the  World  ; 
fo  are  all  Seeds  (at  lead  as  far  as  we  know)  fupported  and  nourifhed  by  a 
like  String  ;  and  the  Seeds  thrown  into  the  Ground,  do  again,  by  the  fame 
String,  whereby  they  received  their  Increafe,  convey  Nourifliment  to  the 
Seed  or  Kernel. 

Sect.  XI. 

Of  the  Seeds  of  Venus  Loohing-Glafs,  or  Corn 

Violets. 

FI  G.  458.  reprefents  one  of  the  Seeds  of  Corn-violets  ;  the  Seed  is  very 
lmall,  black,  and  fhining,  and  to  the  naked  Eye  looks  almod  like 
a  very  fmall  Flea,  but  through  the  Microfcope  appears  to  be  covered  with  a 
tough,  thick,  and  bright,  refledling  Skin,  very  irregularly  fhrunk,  and  pit¬ 
ted,  that  it  is  almod  impodible  to  find  out  two  of  them  wrinkled  alike,  fo 
great  a  Variety  there  is  even  in  this  little  Seed. 


Sect.  XII. 

( )f  the  Seeds  of  Thyme . 

THESE  little  Seeds,  although  they  differ  fomewhat  in  Figure  and 
Bulk,  yet  when  looked  at  through  the  Microfcope ,  all  of  them  exactly 
lefemble  a  dried  Lemon,  one  of  which  is  reprefented  at  Fig.  459.  fome  of 
them  are  a  little  rounder,  and  of  the  Shape  of  an  Orange.  They  have  each 
of  them  a  confpicuous  Part,  by  which  they  are  joined  to  their  little  Stalks, 
they  are  a  little  creafed  or  wrinkled,  as  is  expreffed  in  the  Figure. 


Sect. 


(  i«3  ) 

Sect.  XIII. 

Of  the  Seeds  of  Toppy. 

T^Oppy  Seeds ,  one  of  which  is  reprefented  in  Fig.  460.  deferve  to  be  taken 
t  Notice  of  among  the  other  microfcopick  Seeds  of  Vegetables ;  both  for 
their  Smallnefs,  Multiplicity,  and  Prettinefs,  and  alfo  for  their  admirable 
foporifick  Quality,  although  they  grow  in  a  very  large  Cafe,  yet  are  they 
j.  fo  fmall,  as  not  to  exceed  the  Bulk  of  a  very  fmallNitt,  being  not  above 
Part  of  an  Inch  in  Diameter  ;  whereas  the  Seed  Cafe  oftentimes  exceeds 
two  Inches,  and  is  therefore  capable  of  containing  near  two  hundred  thou- 
fand  of  them.  They  are  of  a  brownifh  colour’d  Red,  curioufly  Honey¬ 
comb’d  all  over  with  a  pretty  V  ariety  of  Net-work,  or  a  fmall  Kind  of 
Embofsment  of  very  orderly  raifed  Ridges. 

S  E  C  T.  XIV. 

Of  Turjlane  Seed,  &c. 

1  * 

■  y  /  -  , 

TH  E  Seeds  of  Turjlane  feems  of  very  notable  Shapes,  and  appear 
through  the  Microfcope  like  Pore  elans  Shells,  as  at  Fig.  461.  It  is 
coyled  round  in  the  Manner  of  a  Spirial ;  at  the  greater  End,  which  repre- 
fents  the  Mouth  or  Orifice  of  the  Shell,  is  a  white,  fkinny,  tranfparent 
|  Subftance  B,  which  feems  to  be  the  Place  where  the  Stem  was  joined.  Its 
1  whole  Surface  is  cover’d  with  little  Prominencies,  orderly  ranged  in  fpiral 
i;  Rows  •,  one  of  thefe  being  cut  afunder  with  a  fharp  Penknife,  difeovered  the 
|  Shell  to  be  of  a  brownifh  Red,  but  fomewhat  tranfparent,  and  manifefted 
the  Infide  to  be  filled  with  a  whitilh  green  Pulp,  the  Bed  wherein  the  femina! 
Principle  lies  inveloped. 

Fig.  465.  reprefents  the  Seed  of  Ben,  it  is  fomething  like  a  Kidney,  but 
jj  hath  its  Circumference  rais’d  up  into  double  Ridges,  towards  which  feveral 
:i  fmall  Ridges  do  in  fome  Sort  radiate  from  one  Center. 

Fig.  464.  reprefents  the  Seed  of  Chickweed,  this  alfo  is  partly  like  a 
J  Kidney,  and  partly  like  a  Retort,  being  rough  caft  with  fmall  Pieces,  as  if 
:!  they  were  Infefts  with  little  Feet. 

Fig.  463.  reprefents  the  Seed  of  Beilis  Tanaceti  Folio.  It  hath  two  tri¬ 
angular  Sides,  and  the  third  conical ;  the  two  firft  have  feveral  Ridges  run¬ 
ning  to  the  Bafe,  the  Head  triangular  with  one  Side  convex,  the  other  two 
ftreight  with  a  little  Pinnacle  in  the  Center. 

Fig.  462.  reprefents  the  Seed  of  JVartworth,  or  Sun  Spurge ,  it  is  of  a  very 

complex 
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complex  Figure,  its  Belly  confiding  of  two  Planiconick  Sides,  and  back 
Sphericonick.  The  Bafe  and  Head  are  both  flat,  in  the  Middle  of  the  for¬ 
mer  is  a  Peg,  by  which  the  Seed  is  fattened,  and  of  the  latter  a  pointed 
Knob.  The  Belly-Sides  is  hollowed,  fo  as  to  make  a  flat  Rim  of  equal 
Breadth  ;  and  the  Hollows  filled  up  with  Bladders,  like  thofe  of  the  paren- 
chymous  Parts  of  a  Plant. 

There  are  Multitudes  of  other  Seeds ,  which  imitate  the  Forms  of  divers 
Sorts  of  Shells  *,  as  Seed  of  Scurvy-Grafs,  a  Kind  of  Purcelane  Shell  •,  others 
reprefent  feveral  Sorts  of  larger  Fruits,  Sweet  and  Pot  Marjoram  reprefent 
Olives,  Carrot-Seeds  are  like  a  Cleft  of  a  Cocoa  Nut  Hujk .  Others  are  like 
artificial  Things,  as  Succory  Seeds  are  like  a  Quiver  of  Arrows,  the  Seeds  of 
Aramanthus  are  fomewhat  like  an  Eye,  the  Skin  of  the  black  and  fhrivett’d 
Seeds  of  Onion,  are  all  over  knobbed  like  a  Seal  Skin,  and  Sorrel  has  a 
black  fhining  three-fquare  Seed.  It  is  almofl  end  Ids  to  reckon  up  the  fe¬ 
veral  Shapes  of  Seeds,  they  being  fo  many  and  fo  various  in  their  Forms. 
I  fhall  therefore  leave  them  to  the  further  Examination  of  the  curious  Ob- 
ferver. 

The  Seed  or  Powder  of  the  Fungus  Purverulentus,  or  Puff-Ball,  when 
crufhed,  appears  like  Smoak  to  the  naked  Eye,  but  when  examined  by  one 
of  the  greateft  Magnifiers,  is  found  to  be  infinite  Numbers  of  little  Orange 
colour’d  Globules,  fomewhat  tranfparent ;  in  another  Sort  the  Globules  are 
of  a  darker  Colour,  each  of  them  having  a  little  Stalk  or  Tail,  which  are 
evidently  fo  many  minute  Puff-Balls ,  *  furnifhed  with  Stalks,  to  penetrate 
eafily  into  the  Ground,  and  the  Mifchiefs  they  do  the  Eyes,  is  probably 
owing  to  the  Sharpnefs  of  thefe  Stalks, which  prick  and  wound  that  tender 
Organ. 

CHAP.  XXXVI. 

Of  the  Roots  of  Tlants. 

S  e  c  t.  I. 

H  E  Root  is  that  Part  of  a  Plant  which  immediately  imbibes  the  Juices 
of  the  Earth,  and  tranfmits  them  to  the  other  Parts  for  Nutrition.  It 
confifts  of  woody  Fibres,  cover’d  with  Bark,  more  or  lefs  thick,  and  arifes 
from  a  little  Point  in  the  Seed  called  the  Radicle. 

We  learn  by  the  Afliftance  of  the  Microfcope,  that  Plants  confift  of  diffe¬ 
rent  Parts,  VefTels,  &c.  each  of  which  is  fuppofed  to  be  the  Vehicle  of  a 
different  Humour,  or  Juice,  fecreted  from  the  Mafs  of  Sap,  which  is  confi- 
der’d  as  the  common  Fund  of  them  all. 
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I  mud  not  here  omit  a  curious  Phenomenon  in  the  Natural  Hiftory  of 
Plants,  and  that  is,  when  the  Radicle  in  fowing  happens  to  light  lowed,  it 
is  no  wonder  the  Root  fhould  fpread  itfelf  under  Ground,  and  the  Stem  of 
the  Plant  rife  up  perpendicularly  :  But  when  the  Radicle  falls  uppermoft, 
by  what  Means  it  is  that  it  changes  its  Pofition,  to  favour  the  Afcent  of 
the  Stem,  is  one  of  the  Wonders  of  Vegetation. 

M.  Dodart  firft  obferved  this  Perpendicularity  of  Plants,  and  publiftied  it 
in  an  exprefs  Effay  of  the  Affedation  of  Perpendicularity,  obfervable  in  the 
Stems  or  Stalks  of  Plants,  &c . 

The  Matter  of  Fad  is,  that  though  almoft  all  Plants  rife  a  little  crooked  ; 
yet  the  Stems  fhoot  up  perpendicularly ,  and  the  Roots  fink  down  per¬ 
pendicularly  *,  even  fuch  as  by  the  Declivity  of  the  Soil  come  out  inclined, 
or  are  diverted  out  of  the  Perpendicular  by  any  violent  Means  •,  again  re= 
drefs  or  {Lengthen  themfelves,  and  recover  their  Perpendicularity,  by  mak¬ 
ing  a  fecond  or  contrary  Bend,  or  Elbow,  without  redifying  the  firft. 

A  common  Eye  looks  on  this  Affectation,  without  any  Surprize  ;  but  a 
Man,  who  knows  what' a  Plant  is,  and  how  formed,  finds  it  a  Subjed  of 
Aftonifhment. 

It  has  been  before  fhewn,  that  each  Seed  contains  a  little  Plant,  already 
formed,  needing  nothing  but  to  be  unfolded  *,  the  little  Plant  has  its  little 
Root  and  Pulp,  which  is  generally  feparable  into  two  Lobes,  and  is  the 
Foundation  of  the  firft  Food  the  Plantule  draws  by  its  Root,  when  it  be¬ 
gins  to  germinate. 

If  a  Seed  in  the  Earth  be  fo  difpofed,  as  that  the  Root  of  the  little  Plant 
be  turned  downwards,  and  Stem  upwards,  and  even  perpendicularly  up¬ 
wards  *,  it  is  eafy  to  conceive,  that  the  little  Plant  coming  to  unfold  itfelf, 
its  Stalk  and  Root  need  only  follow  the  Diredion  they  have  to  grow 
perpendicularly.  But, 

It  is  very  well  known,  the  Seeds  of  all  Plants,  whether  fown  of  them¬ 
felves,  or  by  the  Help  of  Man,  fall  into  the  Ground  at  random  ;  and 
among  an  infinite  Number  of  Situations,  with  refped  to  the  Stalk  of  their 
Plant,  the  perpendicular  Diredion  upwards  is  but  one. 

It ,  is  therefore  neceffary  that  the  Stalk  redrefs  or  rcdify  itfelf  in  all  the 
other  Situations,  in  order  to  find  its  Way  out  of  the  Ground  :  But  what 
Force  is  it  that  effeds  this  Change,  which  is  certainly  a  violent  Ad  ion  ?  Is 
it,  that  the  Stalk  finding  a  lefs  Load  of  Earth  above  it,  goes  naturally  that 
Way  where  it  finds  the  lead:  Obftacle  ;  were  it  fo,  the  little  Root  when  it 
happens  to  be  uppermoft,  muft  for  the  fame  Reafon  follow  the  fame  Di¬ 
redion,  and  mount  on  high. 

Therefore  M.  Dodart ,  fuppofes  the  Fibres  of  the  Stalks  are  of  fuch  a 
Nature,  as  to  contrad  and  fhorten  by  the  Sun’s  Heat,  and  lengthen  out  by 
the  Moifture  of  the  Earth  •,  and  on  the  contrary,  that  the  Fibres  of  the 
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Roots  contract  by  the  Moifture  of  the  Earth,  and  lengthen  by  the  Heat 
of  the  Sun.  J 

Then  when  the  Root  of  the  Plantule  is  uppermoft,  the  Fibres  which 
compofe  one  of  the  Branches  of  the  Root,  are  not  equally  expofed  to  the 
Moifture  of  the  Earth  ;  the  lower  Part  is  more  expofed  than  the  uppe 
which  muft  therefore  contraft  the  molt;  this  Contraction  is  ao-am  pro¬ 
moted  by  the  lengthening  of  the  upper,  whereon  the  Sun  adts  "with  the 
grcate  ft  force ;  confequently  this  Branch  of  the  Root  muft  recoil  towards 
the  Earth,  and  infinuating  thro’  the  Pores  thereof,  get  under  the  Bulb,  (3 V. 

By  inverting  this  reafoning,  it  will  appear,  how  the  Stalk  comes  to  get 
uppermoft.  & 

In  a  Word,  we  may  imagine,  that  the  Earth  attracts  the  Root  to  itfelf 
and  that  the  Sun  contributes  to  its  Defcent  ;  and,  on  the  contrary,  that  the 

Sun  attiaets  tne  Stem,  and  tne  Earth  in  fome  Meaiure  fends  it  towards  the 
fame.  Again, 

M.  de  la  Hire  imagines,  that  the  Root  draws  a  coarfer  and  heavier  Juice, 
and  the  Stem  and  its  Branches  a  more  volatile  one  ;  which  Difference  of 
Juices,  fup poles  larger  Pores  in  the  Roots  than  in  the  Stalks  ;  therefore  in 
the  Plantule  we  may  conceive  a  Point  of  Separation  *  fuch,  that  all  one 

Side  of  the  Root  lhall  be  unfolded  by  the  groffer  Juices,  and  all  the  other 
Side  by  the  more  fubtle  ones. 

If  now  the  Plantule  be  inverted  when  its  Parts  begin  to  unfold,  the 
Juices  which  enter  the  Root  being  coarfeft,  when  they  have  enlarged  the 
lores  to  admit  Juices  of  a  determinate  Weight,  thofe  Juices  prefllng  the 
Root  more  and  more,  will  drive  it  downwards,  and  this  the  more  as  the 
Root  is  more  extended  or  enlarged  ;  for  the  Point  of  Separation,  being  con¬ 
ceived  as  the  fix’d  Point  of  a  Lever,  they  will  aft  by  the  longer  Arm. 
At  the  fame  Time  the  volatile  Juices  having  penetrated  the  Stalk,  will  tend 
to  give  aDiredion  from  below  upwards,  and  by  Reafon  of  the  Lever,  will 
give  it  more  and  more  every  Day  till  it  be  perfectly  erect. 

Mr.  AJtruc  accounts  for  Perpendicularity  of  the  Stems,  and  their  redref- 
ling  themfelves  on  thefe  two  Principals. 

f  irft,  that  the  nutritious  Juice  arifes  from  the  Circumference  of  the  Plant 
and  terminates  in  the  Pith.  Second,  That  Fluids  contain'd  in  Tubes,  ei¬ 
ther  parallel  or  oblique  to  the  Horizon,  gravitate  on  the  lower  Part  of  the 
1  ubes,  and  not  at  all  on  the  upper. 

Whence  it  eafiiy  follows,  that  in  a  Plant  pofited  either  obliquely  or  paral- 
f  ^  the  Horizon  ;  the  nutritious  Juice  will  ad  more  on  the  lower  Part  of 
the  Canals  than  on  the  upper ;  and  by  this  Means  infinuate  more  into  the 
Canals  communicating  therewith,  and  be  colleded  more  copioufly  therein  ; 

1  US  ’rue^Pa[tS  °ni the  iower  Sl(^e  w*h  receiye  more  Accretion,  and  be  more 
noun  hed  than  thole  on  the  upper ;  the  Confequences  whereof  muft  be, 

t  at  t  le  Extremity  of  the  Plant  will  be  obliged  to  bend  upwards. 
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The  fame  Principle  brings  the  Seed  into  its  due  Situation  at  firft;  in  a 
Bean  planted  upfide  down,  the  Plume  and  Radicle  are  eafily  perceived  with 
the  naked  Eye,  to  fhoot  at  firft  dire&ly  for  about  an  Inch  ;  but  thencefor¬ 
ward  they  begin  to  bend,  the  one  downwards,  and  the  other  upwards,  as 
in  the  Example  of  the  Orange  Seed,  Fig.  457  ;  the  like  is  feen  in  a  Heap 
of  Barley  to  be  made  Malt ,  in  a  Quantity  of  Acorns  laid  to  fprout  in  a  moift 
Place,  &c.  each  Grain  of  Barley  in  the  firft  Cafe,  and  each  Acorn  in  the 
fecond  hath  a  different  Situation,  and  yet  all  the  Sprouts  tend  diredly  up¬ 
wards,  and  the  Roots  downwards,  and  the  Curvity  or  Bend  they  make,  is 
greater  or  lefs  as  their  Situation  approaches  more  or  lefs,  to  the  Direction 
wherein  no  Curviture  at  all  would  be  necefiary.  Now  two  fuch  oppofite 
Motions  cannot  arife  without  fuppofing  fome  confiderable  Difference 
between  the  two  Parts  •,  the  only  one  we  know  of,  is,  that  the  Plume  is  fed 
by  a  juice,  imported  to  it  by  Tubes  parallel  to  its  Sides  *,  whereas  the  Ra¬ 
dicle  imbibes  its  Nourilhment  at  all  the  Pores  in  its  Surface.  As  oft  there¬ 
fore  as  the  Plume  is  either  parallel  or  inclined  to  the  Horizon,  the  nutritious 
Juice  feeding  the  lower  Parts  more  than  the  upper,  will  determine  its  Ex¬ 
tremes  to  turn  upwards,  for  the  Reafon  already  afligned.  On  the  contrary, 
when  the  Radicle  is  in  the  like  Situation,  the  nutritious  Juice  penetrating 
more  copioufiy  through  the  upper  Part  than  the  under  •,  there  will  be  a 
greater  Accretion  of  the  former  than  the  latter  *,  and  confequently  the  Ra¬ 
dicle  will  be  bent  downwards :  And  this  mutual  Curvity  of  the  Plume  and 
Radicle  muft  continue,  till  fuch  Time  as  their  Sides  are  nourifhed  alike, 
which  cannot  be  till  they  are  perpendicular  *. 

Roots  are  generally  diftinguifhed  by  their  Figures,  fome  being  entire, 
as  Liquorice ;  parted,  as  St.  Johnwort  5  fome  parted  at  Bottom,  as  moft 
Roots.*,  others  at  Top,  as  Dandelion ,  &c.  fome  parted  and  ramified,  as  Com- 
frey  ;  others  having  divers  Strings  iffuing  from  one  Head,  as  Crowfoot ; 
fome  ftrait  as  Radijh ,  crooked  as  Biftort ,  fmooth  as  Buglofs ,  ftringy  all 
round  as  Columbine  »,  fome  thick  as  Rhubarb ,  (lender  as  the  Viney  long  as 
Fennel ,  fhort  as  Lurnep ,  &c.  &c. 

The  Motions  of  Roots  are  fometimes  perpendicular,  as  Parfnip ,  level  as 
Hops ,  Ammi ,  Cinquefoil ,  &c* 

There  is  a  kind  of  wreathing  or  twifting  in  the  Veffels  of  fome  when  the 
Bark  is  dripped  off,  in  Carduus ,  Sonchus ,  &c.  in  which  may  be  fometimes 
feen  two  or  three  Circumvolutions. 

But  the  moft  remarkable  of  all  Roots  are  fuch  as  are  annually  renewed  or 
repaired  out  of  the  Trunk  or  Stalk  itfelf,  as  Arum ,  Rape-Crowfoot ,  Valerian , 
Brownwort ,  Bears  foot ,  Tanjy,  Lychnis ,  Sapiery  Primrofe ,  Ammi ,  iw, 
Wood-Sorrel ,  Iris ,  and  others ;  that  is  to  fay,  the  Bafis  of  the  Stalk  'conti¬ 
nually  and  by  infenfible  Degrees,  defending  below  the  Surface  of  the  Earth, 
and  hiding  itfelf  therein,  is  both  in  Nature,  Place  and  Office  changed  into 

*  Men.  d.  1.  Acad.  Roy.  dcs  Science ,  72.47 08, 
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a  lioof.  So  in  Brownwort  the  Bafis  of  the  Stalk  finking  down  by  Decrees 
till  it  lies  under  Ground,  becomes  the  upper  Part  of  the  Root ;  and  conti- 
ruing  mil  to  fink,  the  next  Year  becomes  the  lower  Part,  and  the  next 

a:  ter  mat  rots  away,  *  a  new  Addition  being  yearly  made  out  of  the  Stalk,  as 
tiie  older  Parts  annually  rot  away. 

In  a  Difieflion  of  the  Root  we  fhall  firft  find  the  Skin,  next  the  Cortical, 
which  when  thin  is  commonly  called  the  Bark  ;  next  within  this  are  the 
woody  fibres,  which  together  with  all  its  Parts,  are  vifible  in  a  Circle ; 
its  I  ores  being  nothing  near  fo  numerous  as  that  of  the  Cortical,  but  in 
.ome  more  open  than  in  others,  as  may  be  feen  on  cutting  a  very  thin 
tranfverfe  Slice  of  the  Branch  of  a  Tree,  and  holding  it  again  ft  the  Light 
or  placing  it  before  the  Microfcope.  In  Currant  and  Goojberry-Trees  it  is 
lefs  confpicuous  than  in  Oak  or  Plumbs ,  in  Damfins  it  is  more,  and  in  El¬ 
der  and  Vines  more  ;  the  cortical  Body  doth  not  only  furround  the  Wood, 
but  is  as  it  were  wedged  into  it  in  many  Places,  and  is  even  inferted  therein 
as  tar  as  the  Pith,  and  appears  in  a  tranfverfe  Section  of  a  Root  like  Lines 
drawn  from  the  Center  to  the  Circumference. 

Fig.  460.  1  epic  bents  a  tranfverfe  Slice  ot  the  Root  of  Afparagus,  and 

Fig.  467,  exhibits  a  microfcopic  Pidure  of  a  Piece  thereof  cut  out  atab 
in  which 


A  B  fhews  the  Skin. 

A  B  C  D  the  Bark,  or  all  that  Part 
analogous  to  it. 

CDEF  the  Lympheduds  on  the 

Fig.  468.  is  a  tranfverfe  Slice  of  the  Root  of  Mallows.  Fig.  469.  repre¬ 
rents  a  Piece  thereof,  which  was  cut  out  at  c  d,  as  it  appeared  before  the  Mi¬ 
crofcope  ,  in  which 


inner  Edge  of  the  Bark. 

E  F  G  FI  the  Wood  in  which  the 
black  Spots  fhew  the  Air  Veffels. 
G  Fi  I  the  Pith. 


A  B  C  D  fhews  the  Skin. 

CDEF  the  Bark,  or  all  that  Part 
of  the  Root  which  anfwers  to  it, 
in  which  the  round  Spots  are  the 
Muciduds. 


E  F  G  H  the  common Lympheduch. 
G  H  I K  the  pithy  Part  of  the  Root. 
I  K  L  more  Lympheduds,  in  both 
which  the  black  Holes  are  the  Air 
the  Air  Veffels. 


Fig.  470.  reprefents  a  Slice  of  a  Vine  Root  cut  tranfverfly,  out  of  which 
at  e  f  was  cut  a  fmall  Piece,  which  when  placed  before  the  Microfcope  ap¬ 
peared  as  reprefented  by  Fig.  471.  wherein 


A  B  fhews  the  Skin. 

A  B  C  D  the  Bark. 

LS  Parcels  of  Sap  Veffels. 

LI  Parcels  of  Wood  in  which  the 
darker  fhaded  Circles  great  and 


fmall  are  the  Air  Veffels. 

EF  parenchymous  Infertions  between 
the  Parcels  of  Wood. 

G  G  others  within  them. 


Grew.  Anr.t.  of  Plants ,  p.  59, 
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At  Fig.  472.  is  feen  a  tranfverfe  Slice  of  a  Horfe  Radijh  Root,  and  at  ab 
the  Place  from  whence  a  Gore  was  cut,  which  is  reprefented  as  it  appeared 
in  the  Micro fcope  by  Fig.  473.  whereof 


AB  is  the  Skin, 

AB  C  D  the  Bark. 

CDEFGHI  the  Sap  Veffels  in 
Form  of  a  Glory. 

CDKL  the  Wood  in  which  the 


darker  Circles  are  the  Air  Veffels. 
K  L  M  N  a  Ring  of  more  Sap  Vef¬ 
fels. 

M  N  O  the  Pith. 


Fig.  474.  exhibits  a  tranfverfe  Se&ion  of  Buglofe  Root ,  from  which  at 
cd  was  taken  a  fmall  Piece,  that  when  magnified  appeared  as  Fig.  475. 


in  which 
AB  is  the  Skin. 

A  B  C  D  the  Bark. 

ABEF  the  Bladders  in  the  outer 
Part  of  the  Bark  ;  they  are  figured 
fomewhat  oblong,  and  are  ranged 
in  Circles. 

E  F  C  D  the  inner  Part  of  the  Bark 
in  which  the  Bladders  are  ranged  in 


curved  Arches. 

C  D  G  FI  a  Ring  of  Sap  V eflels, 

I  I  a  parenchymous  Infertion,  of 
which  there  are  feveral  in  the 
whole  Section. 

L  K  K  L  the  Wood  in  which  the 
dark  Spots  are  the  Air  Veffels, 
KKM  the  Pith. 
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Sect.  II. 

:  '  Of  the  Skin  of  Roots. 

np  HE  outer  Part  of  all  Roots  is  the  Skin,  which  in  Skerrits  is  white, 
A  yellow  in  Bock ,  red  in  Potatoes ,  brown  in  Lavage ,  black  in  Buglofs ,  &c. 
their  Surface  is  fometimes  fmooth,  as  in  Horfe  radijh ,  rough,  as  in  Scorzo - 
nera.  The  Skins  of  the  feveral  Shells  of  a  'Tulip-Root  frefh  taken  up,  ap¬ 
pear  to  be  perforated  with  a  Number  of  fmall  Holes.  This  Skin  is  very 
thin  in  Parfnip ,  thicker  in  Buglofs ,  very  thick  in  Iris ,  opake  in  fome  as  the 
Thiftle ,  and  tranfparent  in  others,  as  the  Madder. 

Every  Root  hath  two  kinds  of  Skin,  one  of  the  fame  Age  with  the 
other  Parts,  and  the  other  fucceeding  in  the  Place  of  the  former  •,  as  in  Dan¬ 
delion,  the  old  Skin  feems  to  be  that  Part  which  compofed'  the  cortical  Body 
the  Year  before,  which  by  the  Generation  of  a  new  Ring  next  the  Wood,  is 
now  thruft  outward,  and  fhrunk  up  into  a  Skin  as  at  A  B  5  in  an  Horfe- 
radijh  Root,  Fig.  473.  or  at  A  B  in  a  Buglofs  Root ,  Fig.  475.  as  far  as  the 
Bladders  in  the  former,  and  Veffels  in  the  latter,  are  radiated  ;  the  cortical 
Body  feems  to  fhrivel  up  into  a  new  Skin,  as  the  old  ones  fall  oh,  and^pro- 
'  bably  the  whole  Body  of  the  perpendicular  Roots,  except  the  woody  ifibre 

in  the  Center,  becomes  the  fecond  Skin,  as  in  Afparagus ,  Fig.  467.  . 

This 
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This  Skin  is  made  up  of  two  Kinds  of  Bodies,  one  parenchymous,  gene¬ 
rally  compofed  of  exceeding  fmall  Cells  or  Bladders,  which  are  plainly  vi- 
fible,  if  viewed  through  a  Microfcope ,  and  appear  as  in  Fig.  467.  which 
reprefents  a  tranfverfe  Piece  of  the  Root  o {  Afparagns  magnified  ;  thefe  Blad¬ 
ders  are  of  different  Sizes,  being  larger  in  Buglofs  than  in  Afparagus ,  &c. 

The  other  Part  of  this  Skin  is  compofed  of  tubular  Wood-Veffels,  inter¬ 
mix’d  with  the  Bladders  before-mention’d. 

If  a  Root  be  cut  tranfverfly,  and  laid  by  for  fome  Time,  all  the  Parts 
where  there  are  no  Veffels  will  fhrink  below  the  Surface  of  the  cut  End  ; 
but  the  Veffels  will  all  retain  the  fame  Length,  at  which  Time  they  may 
be  examined  by  the  Microfcope . 

.  l 

Of  the  Bark  of  Roots. 

*  1  A  H  E  Bark  is  fituate  juft  within  the  Skin,  in  fome  Roots  it  is  yellow, 
as  in  Bock ,  red  in  Biftort ,  but  in  rnoft  white,  in  fome  it  is  very  thin, 
and  in  others  it  makes  the  greateft  Part  of  the  Root,  the  thinned  and  thickeft 
being  all  analogus. 

It  is  exceeding  porous  both  in  Length  and  Breadth,  as  appears  from 
its  ftirinking  up  equally  both  Ways,  and  dilating  to  its  former  Size  on  be¬ 
ing  foaked  in  Water.  All  this  is  apparent  to  the  naked  Eye  ;  but  the  MB 
crojcope  confirms  the  Truth  thereof,  by  fhewing  thatthefe  Pores  are  an  in¬ 
finite  Number  of  little  Cells  or  Bladders,  fometimes  running  in  Ranks  both 
the  Length  and  Crofs-ways  of  the  Root,  as  at  A  B  C  D  in  Buglofs.  Fig.  475. 
it  may  be  feen  both  in  a  tranfverfe  and  upright  Sedtion,  and  always  belt  af¬ 
ter  the  Pieces  fo  cut  hath  lain  by  fome  Time  to  dry. 

This  parenchymous  Part  is  of  an  uniform  Texture  in  many  Roots,  and 
diverfified  in  as  many  others  ;  the  Bladders,  though  very  regular,  yet  differ 
in  Shape,  Size  and  Situation  ;  in  fome  Places  like  white  Rays,  dreaming 
from  the  inner  Edge  thereof  outwards  to  the  Circumference  of  the  Bark,  as  is 
apparent  in  a  tranfverfe  Sedtion  of  Lovage ,  Melilot ,  Parfnip ,  &c.  continu¬ 
ing  in  diredt  Lines  the  whole  Length  of  the  Root. 

The  Bark ,  as  before  obferved,  is  intermixed  with  a  few  lignous  Veffels, 
which  are  apparent  in  moft  Roots  in  the  Refemblance  of  Threads.  Thefe 
tubular  Threads  do  not  run  in  diredt  Lines,  but  are  frequently  braced  toge¬ 
ther  in  the  Form  of  Network,  as  is  apparent  if  the  Bark  be  ftripped  off,  and 
a  Piece  of  it  examined  by  the  Microfcope. 

In  Parfnips  thefe  Veffels  yield  a  thin  Lympha.  It  is  certain  that  this  clear 
oap  afcends  only  in  thefe  Veffels,  becaufe  no  Liquor  will  do  the  like  from 
any  parenchymous  Part;  fometimes  they  yield  a  thick  mucilaginous  Lympha 
as  Comfrey p  oftentimes  thefe  fucciferous  Veffels  yield  a  milky  or  white  Sap, 
and  fometimes  yellow,  as  in  Sonchus ,  and  moft  cichoraceous  Plants  ;  in  An¬ 
gelica^ 
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gelica ,  and  moft  umbelliferous ;  in  Burdock  and  divers  Thirties ;  i nScorzo* 
nera ,  common  Bells ,  and  many  other  Plants,  not  commonly  taken  Notice 
of  to  be  milky.  Thefe  milky  Saps,  although  of  different  Colours,  Thick- 
nefs,  and  other  Qualities,  agree  in  being  more  oily  than  any  of  the  lymphous 
Saps  •,  for  the  Mixture  of  the  oily  Parts,  with  fome  other  limpid  Liquor, 
caufes  them  to  be  of  a  milky  *,  or  other  opake  Colour.  In  the  fame  Man¬ 
ner  as  common  Oil,  and  a  ftrong  Liquament  of  Tartar,  fhook  in  a  Bottle, 
become  white. 

Sometimes  the  Oil  will  feparate,  as  is  obfervable  on  cutting  a  Fennel 
Root  tranfverlly,  after  it  hath  lain  fome  Days  out  of  the  Ground.  The 
fame  Veffels,  which  before  yielded  Milk,  will  now  yeild  Oil. 

All  Gums  and  Balfams  are  like  wife  the  Contents  of  thefe  Veffels,  for  thefe 
and  Milks  are  nearly  a-kin.  The  Milk  of  Fennel  {landing  fome  time,  turns 
to  a  clear  Balfam,  of  Scorzonera  ;  Dandelion ,  and  others,  to  a  Gum.  In  the 
dried  Root  of  Angelica ,  when  fplit,  the  Milk  -f  is  feen  in  Clods,  in  the  Con¬ 
tinuation  of  thefe  Veffels,  condenfed  into  an  hard  Aiming  Rofin.  The  Root 
Helenium  cut  tranfverfly,  prefently  yields  a  Balfam  of  a  Citron  Colour,  fo 
called  becaufe  it  will  not  diffolve  in  Water.  The  Root  of  common  Worm¬ 
wood  yields  a  true  Balfam,  with  all  the  defining  Properties  of  a  Terebinth  ; 
the  Roots  of  Trachelium  and  Enula ,  yield  both  a  Lympha  and  a  Citron  Bal¬ 
fam  j  and  Wormwood  both  a  Lympha  and  a  Terebinth  §at  the  fame  Time. 
It  is  doubtful  whether  all  Roots  have  Lympha  Dudts,  but  probably  they 
have,  and  for  the  moft  Part  Handing  in  a  Ring,  at  the  inner  Verge  of  the 
Bark . 

The  Situation  of  thefe  Veffels  are  very  curious,  if  viewed  in  a  tranfverfe 
Sedlion  of  the  Root ;  fometimes  they  only  form  a  Ring  at  the  inner  Edge 
of  the  Bark ,  as  at  E  F,  in  Afparagus ,  Fig,  467.  in  which  Pofition  they  are 
in  moft,  if  not  all  Roots ;  in  fome  they  (land  in  Rays,  as  Borage ,  or  Peri- 
phonal,  as  in  Celandine.  Thefe  vafcular  Rays  are  extended  in  fome  towards 
the  Circumference  of  the  Bark,  about  halfWay,  as  between  C  D  E  F,  in 
Buglofs,  Fig.  475.  in  all  Docks  and  Sorrels,  about  4  ths  of  the  Thicknefs 
of  the  Bark  toward  the  Circumference,  feveral  of  them  are  alfo  arched 
thereabout.  In  all,  or  many  Trefoils,  and  of  the  leguminous  Kind,  only 
one  Third  of  the  Bark.  In  the  umbelliferous,  they  are  fituate  between  the 
diametrical  Portions  of  the  Parenchyma.  In  the  Microfcope  they  all  of  them 
appear  to  be  real  Circles ;  and  in  a  tranfverfe  Sedlion,  when  the  Milk  has 
been  licked  off  with  the  Tongue,  till  no  more  will  rife.  They  may  alfo 
be  foaked  in  Water,  after  which  the  Pofition  of  the  Milk  Veffels  will  be 
vifible ;  in  fome  Roots  they  run  more  parallel,  and  keep  afunder,  as  in 
Monks~hood,  and  join  towards  the  Circumference  of  the  Bark,  in  Eryngo . 
They  terminate  more  circular,  in  Briony  angular,  or  in  the  Form  of  a 
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Glory,  as  will  appear  alfo  on  viewing  an  Horfe  Radijh  Root ,  C  DEFG 
II  I,  Fig.  473.  in  the  Microfcope.  In  feme  almoft  entire  Circles,  as  in  Ban- 
delion  •,  in  others  compofed  of  ftiort  Chords  ;  in  fome  thefe  Specks  are  fo  ex¬ 
ceeding  fmall,  that  to  the.  naked  Eye  they  feem  continued  Rings,  but  when 
viewed  in  the  Microfcope ,  are  didindt  Vedels,  as  in  Mar fh- Mallows ,  and 
Liquorice.  In  Marjh- Mallows  the  Lymphaeducts  appear  in  Rays,  and  the  - 
Ladteals  in  Rings,  Fig.  469.  In  Dandelion  they  appear  to  the  naked  Eye 
like  numerous  Rings,  but  when  viewed  through  the  Microfcope ,  are  found 
to  confid  of  very  many  fmall  Rays,  dreaming  from  the  inner  Verge  of  the 
Barky  a-crofs  three  or  four  of  the  fmaller  Rings. 

Sect.  III. 

Of  the  Wood  of  Roots. 

THAT  Portion  of  th t  Rooty  which  is  contiguous  to,  and  within  the 
Bark  •,  in  Trees,  and  fhrubby  Plants,  is  the  Wood,  which  confifts 
of  the  Parenchyma  and  lignous  Subdance.  The  fird  of  which  is  of  the  fame 
Nature  with  that  of  the  Bark.  The  Pofition  of  its  feveral  Parts  are  moflly  | 
diametrical,  running  between  the  lignous  Parts ,  from  the  Circumference  to¬ 
wards  the  Center  of  the  Rooty  and  all  together  conditute  that  which  is  be¬ 
fore  called  the  Infertment.  Thefe  Infertments  are  mod  obfervable  in  the 
Roots  of  many  Flerbs,  as  Comfrey ,  which  exhibits  a  good  Notion  of  all  other, 
as  well  Trees  as  Herbs ;  fometimes  this  parenchymous  Body  is  difpofed  in¬ 
to  Rings,  as  in  Fennel.  In  mod  woody  Roots,  they  dream  between  the 
Pith  and  Bark,  like  fo  many  fmall  Rays.  In  fome  Roots  they  continue  to  ' 
the  Center,  as  Columbine ,  in  others  not,  as  Parfnip  ,  and  fometimes  diffe¬ 
rent  in  the  fame  Root,  as  E  F  in  the  Vine^  Fig.  471.  They  are  compofed 
of  many  fmall  Bladders,  as  in  the  Bark,  but  generally  fmaller.  Their  Shape 
ufually  round,  but  fometimes  oblong  and  oval,  as  in  Borage^  or  oblong  and 
fquare,  as  in  the  Vine. 

The  lignous  Part  alfo  confids  of  two  Kinds  of  Bodies,  fucciferous,  or  lig-  • 
nous,  and  Air  Vedels.  The  lignous  are  of  the  Nature  with  thofe  of  the 
Bark,  and  in  a  tranfverfe  Se&ion  of  the  Root,  emit  a  Liquor  as  thofe  do.  \ 
Thefe  Vedels  are  no  where  interwove  or  braced  together,  but  continue  from  r 
one  End  of  the  Root  to  the  other. 

The  Pofition  of  both  thefe  Kind  of  Vedels  is  various,  the  fucciferous  or 
lignous  are  fometimes  dtuate  in  diametrical  Lines,  as  in  the  Vine,  Fig.  471. 
and  mod  Trees,  fometimes  oppodte  to  the  Areal,  as  in  Beefy  &c. 
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Sect.  IV. 

Of  the  Tith  of  Roots. 


I 


1 


\T7Ithin  the  woody  Part,  is  the  Pith  which  is  not  common  to  all 
\  f  Roots,  for  fome  have  none,  as  Nicotian ,  Stramonium ,  and  others. 
The  Pith,  for  the  moft  Part,  efpecially  in  Trees,  is  a  fnnpleBody,  yet  like 
the  Bark  it  is  compounded,  fome  fucciferous  Veffels  being  mixed  with  it,  as 
in  Jerufakm  Artichoke ,  Eorfi  Radijk ,  &c.  many  Roots  that  have  no  Pith 
at  their  lower  Part,  have  one  at  the  Top,  as  Columbine ,  Lovage ,  &c. 
Their  Contexture  by  the  Microfcope ,  appears  to  be  of  the  fame  general 
Kind  in  all  Plants,  both  in  the  Parenchyma  of  the  Bark,  in  the  Infertment 
or  diametrical  Portions,  and  in  the  Pith,  all  being  compofed  of  Bladders , 
which  are  of  very  different  Sizes,  feldom  lefs  than  thofe  of  the  Bark,  as 
in  Afparagus ,  Fig.  467.  but  generally  much  bigger,  as  in  Horfe  Radtjh , 
Fig.  473.  their  Pofition  feldom  varies,  but  is  uniform  in  a  tranfverfe  Sec¬ 
tion  of  all  Parts  of  the  Root  piled  up  evenly  one  over  another.  In  an 
upright  Section  they  feem  to  run  in  dircdt  Trains,  length-ways  they  are  for 
the  moft  Part  orbicular,  though  in  the  larger  Roots  fomewhat  angular.  On 
obferving  thefe  Bladders  with  the  Microfcope ,  their  Sides  will  be  found  to 
confift  of  feveral  Ranks  of  exceeding  fmall  Fibres,  lying  for  the  molt 
Part  evenly  one  over  another,  from  the  Bottom  to  the  Top  of  every 
Bladder,  and  running  a-crofs  alfo  from  one  Bladder  to  another.  If  the  Pith 
be  cut  with  a  fharp  Razor,  or  Penknife,  and  fo  applied  to  the  Microfcope , 
they  will  be  feen  diftindfly. 

All  Plants  exhibit  this  Spectacle,.  but  thofe  beft  with  the  large  ft  Bladders; 
nor  the  fame  Pith  fo  well  in  any  other  Condition,  as  when  dry  *,  became 
then  the  Sap  being  voided,  the  Spaces  between  the  Fibres,  and  the  Fibres 
themfelves  are  more  diftindly  feen.  Yet  it  muft  not  be  dried  after  cutting, 
becaufe  its  feveral  Parts  will  thereupon  coincide  and  become  deformed,  but 
to  be  chofen  while  the  Plant  is  growing,  at  which  Time  it  may  be  often 
found  dry  and  not  deformed  ;  as  in  the  Trunks  of  common  \ Ihiftle ,  Jerufa- 
lem  Artichoke ,  &c.  cut  off  the  white  Bottoms  of  the  Bladders  of  a  Bulrufh 
tranfverfly,  and  they  will  appear  like  a  curious  Piece  of  Needle-work.  ^  I  he 
whole  Body  of  a  Root  therefore  confifts  of  Veffels  and  Fibres,  and  probably 

thefe  Fibres  themfelves  are  tubular.  _ 

If  you  take  the  Roots  of  Vine,  Fennel ,  Dandelion ,  Plumb-tree ,  Elder , 
Willow ,  &c.  and  lay  them  for  fome  Time  to  dry,  then  cut  oft  a  thin  she 
of  each  tranfverfly,  and  place  it  before  the  Microfcope,  by  ^  pinching  one 
Edge  thereof  between  the  Nippers,  the  Light  vuli  then  be  trajected  through 
the  Perforations  of  all  the  Veffels  both  great  and  fmall,  they  are  fcarce  ever 

vifible  in  the  frefh  Slices  of  thefe  Roots. 

C  A 


e 


c 


i  cj  4,  Of  the  Trunks  of  Trees. 

A  clear  and  elegant  Sight  of  the  Fibres  which  compofe  the  Air  Veffels, 
may  be  obtained  by  fplitting  a  Vine  Root,  or  a  Piece  of  Oak ,  and  may  be 
feen  in  the  Side  of  the  greater  Air  Veffels,  in  the  Refemblance  of  Needle- 
Work;  the  Spiration  of  the  Fibres  may  be  better  obferved  in  tht  Trunk 
than  in  the  Root,  and  beft  in  young  Plants,  but  not  fo  well  by  cutting  as 
fplitting,  or  by  tearing  off  fome  fmall  Piece,  through  which  they  run  ; 
their  Confirmation  being  by  this  Means  not  fpoiled. 

But  in  the  Leaves  or  tender  Stalks  of  all  fuch  Plants  as  fhew  upon  break¬ 
ing,  a  kind  of  Down  or  Wool  ;  they  may  be  feen  drawn  out,  and  that 
fometimes  to  the  naked  Eye.  This  Wool  being  nothing  elfe  but  a  certain 
Number  of  Fibres  drawn  out  of  their  fpiral  Poiition,  appearing  more  or 
lefs  in  the  Leaves  and  other  Parts  of  moft  Plants,  as  in  the  Vine,  Scabious, 
&c.  in  the  Scales  of  a  Squil  they  are  fo  eafily  feparable,  as  to  fiiew  the 
Plate  or  Zone  into  which  the  Air  Veffels  are  ufually  refolved,  which  is  not 
one  fingle  Piece,  but  made  up  of  feveral  round  Fibres,  running  parallel,  and 
knit  together  by  other  fmaller  ones  tranfverfiy  in  the  Form  of  a  Zone. 


CHAP.  XXXVII. 


Of  the  Trunks  of  Trees. 


Sect.  I. 


^pHE  Trunk  comes  next  under  Confideration,  which  confifts  of  the 
Bark,  the  PVood,  the  Infertions  or  Veins,  and  the  Pith. 

The  crofs  Shootings  of  the  Wood  in  Trunks  of  feveral  Years  Growth  ap¬ 
pear  in  Rings,  fo  that  we  may  judge  by  the  Number  of  Rings  of  how  many 
Years  *  Growth  the  Tree  is ;  in  each  of  thefe  Rings  is  one  Circle  of  large 
open  Pipes,  but  the  fewer  of  thefe  the  ftronger  the  Timber. 

The  Pores  of  the  Wood  in  well-grown  Timber  are  very  confpicuous  both 
in  an  upright  and  tranfverfe  Sedtion  thereof. 

The  ligneus  Body  in  the  Trunks  of  Herbs  are  extremely  vifible  in  the 
Micro  [cope,  each  Fibre  thereof  being  perforated  with  30,  50,  100,  &c. 
Pores,  as  may  be  feen  in  a  magnified  Piece  of  Burdock,  Fig.  477.  and 
although  each  Fibre  appears  to  the  naked  Eye  to  be  but  one,  yet  when 
magnified  we  plainly  find  them  to  be  compofed  of  a  Number  of  Fibres,  or 
rather  hollow  Tubes  joined  together,  fo  that  what  we  call  the  woody  Part 
of  a  Tree,  notwithftanding  all  its  Solidity,  is  nothing  elfe  but  a  Clufter  of 
innumerable  and  extraordinary  fmall  vafcular  Fibres  ;  fome  of  which  rife 
from  the  Root  upwards,  and  are  difpofed  in  Form  of  a  Circle,  and  the  others 
which  Dr.  Grew  calls  Infertions,  tend  horizontally  from  the  Surface  to  the 
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Center,  in  fuch  a  Manner  as  to  crofs  each  other,  and  are  interwove  like 
the  Threads  of  a  Weaver’s  Web. 

Thefe  Infertions  are  vifible  on  fa  wing  Trees  Lengthwife,  and  fhavmg 
j  from  thence  very  thin  Slices.  They  are  alio  difcernable  at  their  Entrance 

into  the  Wood  on  dripping  off  the  Bark . 

As  the  Pores  or  Veffels  are  greater  or  lefs,  fo  are  alfo  the  Infertions,  to 
I  the  naked  Eye,  the  largeft  only  are  difcernable  *,  but  by  the  Help  of  the 
Microfcope  they  appear  very  numerous. 

The  Infertions  in  the  Trunk  are  vifible  in  a  tranfverfe  Sedion,  and  are 
|  di foofed  in  even  Lines  or  Lows  throughout  its  whole  Breadtn  ;  they  wre 
j  prefented  as  they  appear  in  the  Root  of  a  Fine,  when  viewed  through  a 

;  Microfcope,  by  E  F,  Fig.  471.  .  7 .  ,  .  . 

The  Pores  of  the  Pith  are  moftly  obfervaole  in  the  Trunk,  being  larger 

1  than  in  the  Root ;  and  through  a  Microfcope  appear  like  fo  many  Bubbles 
y  or  Bladders,  as  in  a  Piece  of  Burdock,  Fig.  477.  ^ 

In  the  Piths  of  many  Roots  and  Plants,  fome  of  the  larger  Pores  or  Blad- 
?  ders  have  fmaller  ones  within  them,  lome  of  which  are  divided  with  ciofs 
[  Membranes,  and  between  their  feveral  Sides  other  fmaller  Bladders  are  in- 

I  ferted,  in  orderly  Ranks  Length-wife. 

What  Dr,  Grew  calls  Fibres  and  Infertments ,  or  the  lignous  Body  inter- 
f  woven  with  that  which  he  takes  to  be  the  cortical,  that  is  the  feveral  Di~ 

[  flindions  of  the  Grain,  are  called  by  Mr.  Lifter  Veins,  'h  that  is,  fuch  Duds 
\  as  feem  to  contain  and  carry  in  them  their  nobleft  Juices,  analagous  to  hu- 
1  man  Veins.  Mr.  Lifter  makes  it  appear,  that  thefe  Veffels  are  not  the  Pores 
v  0f  the  lignous  Body,  from  a  tranfverfe  Sedion  of  Angelica  Syheftris  magna 
I  yulgatior  *,  the  Veins  there  clearly  difcovering  themfelves  to  be  diftind  from 
t  the^Fibres,  obfervable  in  the  Parenchyma  of  the  fame  cortical  Body,  the 
1  milky  Juices  always  rifing  on  the  Side,  and  not  in  any  Fibre.  Alio  in  a 
l  like  Incifion  of  Burdock ,  in  June  the  Juice  fprings  on  each  Side  the  Radii  of 
!  the  woody  Circle,  that  is,  in  the  cortical  Body  and  Pith  only  *,  again  where 

i  there  is  no  Pith  none  of  this  Juice  is  obferved. 

In  a  tranfverfe  Cut  of  a  Leaf  it  is  obiervable,  1.  Tnat  theie  veins  ac- 
|  company  the  Ribs  and  Nerves.  2.  That  the  middle  Fibre  or  Nerve  feems 
t  to  yield  one  big  Drop  of  a  milky  Juice  fpringing  as  it  were  from  one  Vein, 
r  yet  by  the  Microfcope  it  is  plain  there  are  many  Veins,  to  the  making  up  o! 
j  that  Drop.  3.  That  if  a  Fibre  or  Nerve  be  carefully  taken  out  of  the  Feat; 

!  the  Veins  will  appear  therein  like  fo  many  Pipes  running  along  the  Nerve, 
j;  and  yet  thefe  numerous  Veins  are  all  of  an  equal  Bignefs. 

It  is  obfervable  in  the  Motion  of  thefe  Juices,  that  the  milky  Juice  always 
!  moves  and  fprings  brifkly  upon  the  opening  of  a  Vein,  7  the  limpid  Sap  only 

at  certain  Seafons. 
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Dr.  Grew  affigns  the  Offices  of  the  feveral  Veffels,  viz.  thofe  placed  on 
f  inner  Verge^of  the  Bark,  he  calls  Lymph* iu£ts,  and  fuppofes  them  de- 


ftmed  for  the  Conveyance  of  the  molt  watry  Liquor;  thefe  Mr.  Bradley 
calls  the  new  forming  V ejfels,  which  are  annually  produced,  and  heb  to  in- 
creafe  the  Bulk  of  the  Tree.  * 

Thole  in  the  Middle  of  the  Bark  Dr.  Grew  calls  laffiferous  or  refmiferous 
.‘ITels  :  I  heir  Lie,  according  to  Bradley ,  is  to  return  the  fuperfluous  Sap  • 
Thefe  Veffels  Grew  obferves,  are  the  principal  Vifcera  of  Plants ;  and  adds,' 
tn.at  as  me  V  ilcera  or  Animals  are  but  Celi'els  conglomerated  ;  lo  the  Vel- 
lels  of  a  Plant  are  Vifcera  drawn  out  at  length,  all  which  will  be  eafily  un- 
derftood  by  an  Infpedlion  of  the  following  Figures. 

!§*  47^-  repielents  a  fmall  Piece  cut  out  of  a  walking  Cane,  as  it  ap¬ 
peared  in  the  Microfcope.  ABEF  fhews  a  tranfverfe  Section  thereof 
wherein  are  feen  Chillers  of  Air  Veffels  furrounded  with  Rings  of  fap  Vef- 

iels,  and  at  A  B  C  D  the  Pores  in  the  outfide  Skin  or  Bark  of  the  Cane  are 
plainly  vilible. 

Fig.  477,  reprefents  a  magnified  Piece  of  the  Stalk  of  Burdock  cut 
tranfverfly  and  down  the  Side. 

rig.  478.  exhibits  a  Piece  cut  out  of  a  Branch  of  Pine,  wherein  at  ABC D 
is  feen  the  Bark  Side-ways,  and  at  A  B  E  E  a  tranfverfe  Sefticn  thereof, 
through  which  the  Turpentine  Veffels  run  Lengthwife.  G  II  reprefents 

one  of  them  cut  down  the  Middle  to  fhew  the  Infide  of  it,  and  another  is 
feen  in  tire  at  I  K. 

Fig.  479.  reprefents  the  Milk  Veffels  in  the  Bark  of  Sumach ,  in  the  fame 
Manna  as  the  I  urpentine  Veffels  are  reprelented  in  the  foreoroin0'  Ei°rire, 
and  are  expreffed  by  the  fame  Letters  alfo. 

rig.  480.  reprefents  Part  of  a  Vine  Branch  cut  tranfverfly  •,  and  Fim  481. 
a  Piece  cut  out  of  the  fame  at  a  b,  as  it  appeared  in  the  Microfcope  ;  where¬ 
of  A  BCD  fhews  the  Skin  Length-ways.  At  ABEF  is  feen  a  tranfverfe 
Sedtion  of  the  Wood  and  Air  Veffels,  and  between  GH  and  IK  part  of 
the  W ood  and  Bark  is  taken  away  to  fhew  the  fame  Lengthwife. 

Fig.  482.  a,  is  a  tranfverfe  Sedtion  of  an  Apple  Branchy  in  which  the 
feveral  Circles  of  Wood  that  fhew  of  how  many  Years  Growth  the  Tree 
aiy  vifibLto  r^e  naked  Eye.  Fig.  482.  b,  reprefents  a  Gore  cut  out  of 
tne  aforefaid  Slice  at  ab,  as  it  appeared  in  the  Microfcope;  in  which 


A  B  reprefents  the  Skin. 

A  BCD  the  Bark, 

H  I  lpira!  fap  Veffels  in  arched  Par¬ 
cels. 

G  O  the  common  fap  Veffels  which 
begin  to  turn  into  Wood. 

C  D  E  F  the  Vv:  ood  of  three  Years 
Growth. 


KLMN  one  Year’s  Growth,  in  which 
the  dark  Spots  reprefent  the  Air 
Veffels. 


ggg  the  true  Wood. 


P  P  the  Infertions. 

E  F  other  fap  Veffels. 
E  F  G  the  Pith. 


Fig. 
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Fig.  483.  fhews  a  tranfverfe  Slice  of  a  Flazel  Branch,  and  Fig.  484  re- 
prefents  a  Piece  thereof,  which  was  cut  out  at  c  d,  as  it  appeared  when 
placed  in  the  Microfcope . 


A  B  the  Skin. 

AB  C  D  the  Bark. 

QjQQ  the  finaple  Parenchyma. 

HI  a  Ring  of  fpecial  Veffels. 

P  P  common  fap  Veffels. 

CDEF  the  Wood  of  three  Years 
Growth. 

KLMM  one  Years  Growth. 


P  O  leffer  between  them,  the  black 
Parcels  between  thefe  Infertions 
are  the  Wood,  which  iscompofed 
of  minute  Tubes  (although  it  is 
here  reprefented  in  a  Shade)  in 
which  the  dark  Spots  are  the  Air 
Veffels. 

E  F  G  the  Pith. 


XXX  great  Infertions. 

Fig.  485*  exhibits  a  tranfverfe  Slice  of  a  Walnut  Branch ,  and  Fig.  486.  a 
microfcopick  Picture  of  a  Gore  thereof  cut  out  from  e  f,  in  which 


A  B  is  the  Skin. 

A  BCD  the  Bark. 

R  R  the  Parenchyma.  *  . 

HRI  two  Rings  of  fpecial  fap  Vef¬ 
fels. 

D  C  common  LympheduRs. 


KLMN  one  Year’s  Growth. 

Q cl,  Qd,  part  thereof  whiter  than 
the  reft,  by  the  Mixture  of  fap 
Veffels,  which  are  reprefented  by 
the  tranfverfe  Lines. 

M  N  the  great  Air  Veffels. 


DCEF  the  Wood  of  four  Years  c e,  c e  Parcels  of  leffer  ones. 


E  F  a  Ring  of  other  fap  Veffels. 
EFG  the  Pith. 


Growth. 

ddd  the  true  Wood 

At  Fig.  487.  is  feen  a  Slice  of  a  Branch  of  Pine  cut  tranfverfly,  and  at 
Fig.  488.  a  magnified  Piece  of  the  fame  cut  out  from  g  h. 


A  B  C  D  the  Bark. 

MMM  the  Parenchyma. 

DLC  the  Lymphedu&s, 

HH  Turpentine  Veffels. 

DCEF  the  Wood  in  which  the 


white  Spaces  tending  to  the  Center 
fhew  the  Infertions. 

EFG  the  Pith,  the  larger  Holes 
both  in  the  Wood  and  Pith  are 
more  Turpentine  Veffels. 


l\ 

l 

A 

& 


Fi°\  489.  reprefents  a  tranfverfe  Sedfion  of  a  Wormwood  Stalk,  from 
whence  a  Piece  i  k  was  cut,  which  is  exhibited  as  it  appeared  in  the  Mi¬ 
cro  [c  ope,  by  Fig.  490,  whereof 
A  B  C  D  is  the  Bark. 

A  M  B  the  Parenchyma. 

HMI  Balfamic  Veffels. 

K  L  another  Sort  of  fap  Veffels  in 
Parcels. 


DCEF  the  Wood  in  which  the 
dark  Spots  are  the  Air  Veffels. 

M  M  the  Infertions. 

R  another  balfamic  Veffel. 

EFG  the  Pith. 


KLCD  Lymphedufts. 

Fig.  491.  is  a  tranfverfe  Sedlion  of  a  Phiftle- Stalk,  out  of  which  at  I  m 
was  cut  a  Piece,  which  is  feen  as  it  appeared  in  the  Microfcope  at  Fig. 

492. 


A  B  C  D 


ipS 

ABCD  the  Bark. 

HI  the  Parenchyma, 
ce  a  Sort  of  lap  VefTels. 
a  a  another  Sort, 
c  c  Milk  VefTels. 
DCEF  the  Wood. 

V  V  the  Air  VefTels. 
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1 1  more  Lymphasdufts. 
ff  mere  Milk  VefTels. 
at  Infertions. 

EFG  the  Pith  compofed  of  angular 
Bladders,  Bladders  of  Threads,  and 
Threads  of  Tingle  Fibres. 


Fig.  493.  fhews  a  tranfverfe  Section  of  Sumach  Stalky  and  Fig.  494  a 
magnified  Gore  thereof,  which  was  cut  out  at  n  o. 


AB  a  a  the  hairy  Skin. 

ABCD  the  Bark. 

HWI  the  Parenchyma. 

DMC  the  common  Lymphaedu&s. 
KML  three  Milk  VefTels. 

H I  another  Sort  of  Lymphnedu&s. 

arched  over  the  Milk  VefTels. 

X  X  Teems  to  be  a  third  Sort  of 


Lymphasdudts. 

D  C  EF  the  Wood. 

the  white  Rays  tending  from  M 
to  M  are  the  Infertions. 

YY  the  true  Wood  in  which  the 
dark  Spots  are  Air  VefTels. 

EF1  a  Ring  of  Lymphasdu&s. 

EFG  the  Pith. 


Fig.  495.  reprefents  part  of  a  Vine  Branch  cut  tranfverfly  at  ABG,  and 
at  ABC,  and  alfo  fplit  half  way  down  the  Middle  at  G  G  B  B,  whereof 


AB  A  B  is  the  Skin. 

ABCD,  ABCD  the  Bark. 

FI  HFI  Tap  VefTels  in  arched  Parcels. 
I  the  Parenchyma. 

CDEF  the  Wood, 
ddd  the  true  Wood,  in  which  the 
dark  Spots  are  the  Air  VefTels. 

KK  the  Infertions. 

EF  a  Ring  of  other  fap  VefTels. 


EFG  the  Pith. 

Between  GG,  FF,  is  fhewn  the  Po- 
Tition  of  the  Bladders  in  perpendi¬ 
cular  Rows. 

Between  D  D  and  BB  is  feen  the  fame 
of  the  Bark  ;  and 

Between  FFDD  is  feen  an  upright 
Sedtion  of  the  Wood  and  Air  Vef- 
fels. 


Sect.  II. 

Of  the  Bark  of  Trees. 

HT  1 1 E  exterior  Part  of  T rees  is  the  Bark ,  and  ferves  them  for  a  Skin  or 
Covering  ;  in  general  it  is  of  a  fpongy  Texture,  and  by  many  little 
Fibres,  which  pafs  through  the  capillary  Tubes  whereof  the  Wood  confifls, 
communicates  with  the  Pith  ;  To  that  the  proper  Nutriment  of  the  Tree 
being  imbibed  by  the  Roots,  and  carried  up  through  the  fine  arterial  Vef- 
iels  of  the  I  ree  by  the  Warmth  of  the  Soil,  CtV.  to  the  Top  of  the  Plant, 
is  ufually  fuppofed  to  be  there  condenfed  by  the  cold  Air  ;  and  returns  by  its 
own  Gravity  down  the  VefTels,  which  do  the  Office  of  Veins,  lying  between 
the  Wood  and  inner  Bark ,  leaving,  as  it  pafTes  by,  fuch  Parts  of  its  Juice  as 

the 


\ 
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the  Texture  of  the  Bark  will  receive  and  requires  for  its  Support.  That  foft 

>  whitifh  Rind  or  Subftance,  between  the  inner  Bark  and  the  Wood,  which, 
Mr.  Bradley  thinks,  does  the  Office  of  Veins  •,  fome  account  a  third  Bark, 
differing  only  from  the  others  in  the  Clofenefs  of  its  Fibres ;  ’tis  this 
contains  the  liquid  Sap,  Gums,  &c.  found  in  Plants  in  the  Spring  and 
Summer  Months.  It  hardens  by  little  and  little,  by  means  of  the  Sap  it 

1  tranfmits,  and  is  imperceptibly  converted  into  the  woody  Part  of  the  Iree. 

1  There  are  few  Trees  but  what  have  it ;  yet  it  is  {till  found  in  lefs  Quantity 

>  as  the  Tree  is  more  expofed  to  the  Heat  of  the  Sun.  It  is  here,  the  Corrup- 
i  tion  of  Trees  generally  begin  •,  whence  thofe  who  fell  and  cut  1  rees  ought 
[  always  to  take  Care  to  leave  as  little  of  it  on  as  poffible. 

1  The  Bark  confifts  of  two  Parts,  the  outmoft  Skin  and  the  main  Body  ; 

{  the  Skin  is  generally  compofed  of  very  fmall  Veficles  or  Bladders  ;  but  as 
j  the  Plant  grows,  the  Skin  dries,  and  the  Bladders  (brink  up  and  dhappear. 
l  Amongft  thefe  fkinny  Bladders  are  intermixt  a  Sort  of  woody  Fibres,  as  in 
^  Mallow ,  Nettle ,  Borage ,  Thiftle 9  and  mod  Herbs. 

The  Skin  of  the  Trunk  is  fometimes  vifibly  porous,  as  in  the  better  Sort 

|  of  Walking  Canes,  Fig.  476.  A  BCD. 

The  main  Body  of  the  Bark  alio  confifts  01  two  Paits,  tne  laienchyma 
:i  and  Veffels  ;  the  Parenchyma  is  compofed  of  an  infinite  Number  of  fmall 
[1  Bladders,  and  the  Veffels  are  very  numerous  (landing  in  or  near  the  inner 

\  Margin  of  the  Bark,  and  are  always  fap  Veffels*. 

The  Properties  of  the  faid  Veffels  are  diftinguifhed  from  one  another  in 
d  the  fame  Plant,  and  in  the  feveral  Species  of  Plants ;  which  Properties  are 
}  not  accidental,  but  fuch  as  fhew  tne  conftant  and  univerfal  Defign  of  Nature. 

For  in  the  Figures  482,  484,  486,  488,  the  V  effels  of  the  Bark  aie  only 
1  of  two  Kinds,  which  in  the  firft  two  feem  to  be  roriferous  j  and  Lymphae- 
j  dudls  (yet  in  all  the  four  their  Number  and  Pofition  is  very  different.) 
f,  In  Hazel,  Fig.  484,  they  are  but  few;  in  Apples,  Fig.  482,  they  are  more, 
n  and  alfo  in  Pear ,  Plumbs  Elm ,  &c.  ffcill  more  numerous.  As  to  their  I  o- 
•j  fition  in  Hazels  the  Lymphaeduds  or  Veffels  next  the  Wood,  band  in  lemi- 
1  circular  Parcels  ;  and  in  Holly  they  (land  in  Rays,  yet  fo  numerous  and 
)1  clofe  together  as  to  make  one  intire  Ring.  In  the  Apple  Branch,  Fig.  482. 

I  the  Lymphaeduds  OO  are  radiated,  they  are  alfo  radiated  in  the  Fear  and 
I  Plumb,  (Sc.  In  Hazel ,  Fig.  484.  the  roriferous  Veffels  H  I,  as  Dr.  Grew 
|  calls  them,  make  an  intire  Ring,  In  Apple,  Fig.  482,  they  are  neither 
I i  radiated  nor  make  an  intire  Ring,  but  (land  in  penpherical  1  arcels,  much 
f  after  the  lame  Manner  they  (land  in  Elm.  In  Afh  the  A  efiels  make  two 
i  Rings,  the  inmofc  or  Lymphaedufts  confift  in  arched  Parcels,  and  the  out- 
J  nioft  or  roriferous  of  round  ones ;  whereas  in  the  foregoing  the  Lympa^- 
ududs  are  contiguous  to  the  Wood,  and  the  roriferous  more  or  lets  dH«nr 

I  *  Grm.  Ana.  Plant,  f  108.  f  Ibid.  109. 
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from  the  Skin  ;  here,  on  the  contrary,  the  firft  are  diftant  from  the  Wood, 
and  the  latter  contiguous  to  the  Skin. 


In  the  two  next  Branches,  Fig.  48 6  and  488,  the  Veffels  of  the  Bark  are 
alfo  different  in  Number,  Pofition,  Size  and  Kind.  In  Pine  they  are  Ids, 
and  in  Walnut  more  numerous  •,  as  to  their  Pofition,  the  inmoft  D  C  in  Pine , 
Fig.  488,  compofe  a  radiated  Ring,  the  inmoft  are  ftragling  up  and  down 
without  any  certain  Order.  In  Walnut ,  Fig.  486,  the  inmoft  D  C  make 
alfo  a  radiated  Ring,  and  the  utmoft  a  double  Ring  FI  R  I,  not  radiated  but 
of  round  Parcels:  As  to  their  Kind,  they  differ  moft  apparently  from  the 
Diverfity  of  Saps  thofe  different  Veffels  contain  ;  which  in  the  Bark  of 
Pine,  Fig.  488.  are  alfo  of  two  Sorts,  the  inmoft  are  Lymphasdudts,  as  in 
the  two  former  *,  the  outmoft  are  not  Milk,  but  Gum  Veffels,  or  re  finite- 
rous,  and  ftand  ftraggling  or  fingly  about  the  Bark  ;  all  the  clear  Turpen¬ 
tine  that  drops  from  the  Tree  iffues  from  thefe  Veffels,  which  are  apparent 
even  to  the  naked  Eye  ;  whereas  thofe  of  the  Lymphsedudt  are  not  to  be 
difcerned  without  the  Afiiftance  of  a  Micro fcope . 

The  two  next  Pieces  of  Branches  are  common  Sumach,  Fig.  494.  and 
common  Wormwood ,  Fig.  490,  which  are  remarkable  for  their  having  three 
kind  of  Veflels  in  the  Bark ,  whereas  the  former  have  only  two.  Firft  then 
in  common  Sumach  is  a  thick  radiated  Ring  DMC  of  Lymphasducts,  Hand¬ 
ing  on  the  inner  Margin  of  the  Bark  contiguous  to  the  Wood  ;  thefe  Veffels 
exhibit  their  Lympha  very  apparently.  The  fecond  Kind  of  Veffels  XX 
compofe  a  Ring,  and  are  fituate  near  the  outward  Margin  of  the  Bark.  Be¬ 
tween  thefe  two  Kinds  ftand  the  Milk  Veffels  K  M  L,  each  of  which  being 
empaled  or  hem’d  in  by  an  Arch  of  roriferous  Veffels. 


The  next  is  a  Branch  of  common  Wormwood ,  Fig.  490,  in  the  Bark  of 
which  are  alfo  three  kinds  of  Veflels  ;  firft  there  is  a  thin  radiated  Ring, 
CD  LK  of  Lymphseducts,  contiguous  to  the  Wood,  yet  this  Ring  is  not 
entire,  but  made  up  of  feveral  Parcels  •,  which  are  intercepted  by  as  many  pa- 
renchymous  ones,  inferred  from  the  Bark  into  the  Pith.  The  fecond  Sort  of 
veffels  K  L,  which  feem  to  be  roriferous,  are  fituate  near  the  Middle  of 
the  Bark,  and  ftand  in  arched  Parcels  •,  thefe  alfo  compofe  a  Ring. 

Beyond  thefe  Arches,  and  towards  the  outer  Margin  of  the  Bark ,  ftand  a 
tnird  Sort  of  Veffels  FI  M  I,  their  Content  is  a  kind  of  a  liquid,  oleous  and 
vifcid  Gum ,  which  for  its  pleafant  Flavour  may  be  called  an  aromatick  Bal- 
fam  becaufe  it  perfectly  affordeth  whatever  is  in  the  Smell  or  Tafte  of 
Vvormwood,  being  the  Efience  of  the  whole  Plant,  fo  that  they  are  in  all 
Refpedts  analogous  to  the  Turpentine  Veffels  in  Pine. 

1  he  Structure  of  the  Milk  and  Gum  Veffels  when  viewed  with  th zMicro- 
Jf°PG  Vem  to  be  made  by  the  Conitipafiion  of  the  Bladders  in  the  Bark,  that 
is  to  fay,  they  are  fo  many  Chanels,  not  bounded  by  any  Sides  proper  to 


*  GrcU'  An,  Plants,  p.  1 1 1. 
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fchemfelves,  as  a  Quill  thruft  into  a  Cork,  or  as  the  Air  Vefiels  in  the  Wood, 
but  by  the  Bladders  of  the  Parenchyma  *  which  are  fo  crowded  up  together, 
as  to  leave  certain  tubular  Spaces  throughout  the  whole  Length  of  the 
Bark. 

One  Difference  between  thofe  Velfels  juft  defcrib9d,  and  thefe  hollow 
Tubes,  &c.  in  the  Pith,  is  this,  that  they  are  not  originally  formed  with 
the  Pith,  but  are  formed  partly  by  the  ftretching  it  undergoes  from  the 
Dilatation  of  the  Wood,  and  partly  from  the  drying  and  fhririking  up  of 
its  Bladders,  and  of  their  component  Fibres ;  whereas  the  Veffels  in  the 
Bark  are  many  of  them  originally  formed  f  therewith  •,  and  thofe  which 
fucCeed  them  are  not  caufed  by  any  Rupture  as  thofe  in  the  Pith  are,  but 
f  from  a  regular  Difpofition  of  the  parenchymous  Fibres,  and  Conftipation  of 
I  the  Bladders  thereof*,  all  which  will  appear  very  plain  upon  viewing  the 
f  three  Figures  477,  478,  and  479. 

It  has  been  before  obferved,  that  the  lignous  or  towy  Parts  of  all  Plants 
3  are  tubular,  and  that  the  Juices  are  conveyed  the  whole  Length  of  the 
{  Plant  through  an  infinite  Company  of  fmall  Tubes. 

Thefe  very  Tubes  or  Lymphsdufls  are  likewife  made  up  of  other  yet 
much  fmaller  Tubes,  fet  round  together  in  a  cylindrical  Figure  •,  by  which 
alfo  appears  the  admirable  Smalinefs  of  thefe  Fibres ;  for  there  are  fome 
Lymphtedufts  that  may  be  reckoned  50  Times  fmaller  §  than  an  Horfe- 
hair,  and  that  thofe  minute  Fibres  are  alfo  compofed  of  other  fuch  Fibres, 
but  much  fmaller,  is  not  altogether  improbable  ;  allowing  therefore  but  20 
of  thefe  to  compofe  a  Thread  no  bigger  than  one  of  thefe  Lymphaedufts ; 
then  one  of  thefe  Fibres  mull  be  1000  Times  fmaller  than  an  Florfe-hair. 

They  may  be  obferved  in  a  very  white  and  clear  Piece  of  Alh  torn  care- 
il  fully  lengthways,  and  fometimes  alfo  in  a  very  white  Piece  of  Fir. 

In  the  Eaft  Indies  they  manufacture  the  Bark  of  a  certain  Tree  into  a 
;!  kind  of  Stuff  or  Cloth  ;  it  is  fpun  and  drefs’d  much  after  the  Manner  of 

(Hemp :  The  long  Filaments  which  are  feparated  from  it,  upon  beating  and 
fteeping  it  in  Water,  compofe  a  Thread,  of  a  middle  Kind  between  Silk 
and  common  Thread,  neither  fo  foft  or  bright  as  Silk,  nor  fo  hard  or  flat 
.s  as  Hemp.  Some  of  thefe  Stuffs  are  pure  Bark ,  and  are  called  Pinaffes, 
9  Bia-mbonnes,  In  others  they  mix  Silk  with  the  Bark,  and  call  them 
I  Ginghams  and  Nillas ;  the  Fontalungees  too,  are  part  Silk,  part  Bark,  and 
it  are  only  diftinguifhed  by  being  ftripped. 


*  Grew  Ana.  Plants ,  p.  1 1 3. 
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Sect.  IV. 

Of  the  Wood. 

HE  next  general  Part  of  a  Branch  is  the  Wood  which  lies  between 
the  Bark  and  Pith,  it  is  compofed  of  parenchymous  and  lignous  Parts  •, 
the  parenchymous  Part  of  the  Wood  in  ali  Trees,  though  much  diverfified, 
is  difpofed  into  many  Rays  or  Infertions  running  between  as  many  woody 
Portions,  from  the  Bark  to  the  Pith.  Thefe  Infertions  are  various  accord¬ 
ing  to  the  feveral  Sorts  of  Trees  or  Plants,  in  Pine,  Fig.  488,  and  Worm¬ 
wood,  Fig.  490.  they  are  not  fo  numerous  as  in  Sumach,  Fig.  494.  in  the 
Apple,  Fig.  482,  or  in  the  Hazel,  Fig.  484. 

Thefe  Infertions  do  not  run  only  through  the  Wood,  but  alfo  fhoot  out 
beyond  it  into  fome  Part  of  the  Bark,  as  in  Elm ,  Sumach ,  Wormwood ,  &c. 

The  Texture  likewife  of  thefe  Infertions  is  alfo  various  in  Wormwood 
and  moft  Herbs,  they  are  manifeftly  compofed  of  fmall  Bladders,  yet  larger 
in  thefe  than  in  Trees. 

The  Wood  is  likewife  compofed  of  two  Sorts  of  Bodies,  that  which  is 
ftri&ly  woody,  and  the  Air  Veffels.  The  true  Wood  is  nothing  elfe  but  a 
Mafs  of  antiquated  Lymphaedudts,  viz.  thofe  which  are  originally  placed  on 
the  inner  Margin  of  the  Bark  ;  for  in  that  Place  there  annually  grows  a  new 
Ring  of  Lymphaedu&s,  which  by  degrees  lofing  its  fir  ft  Softnefs,  is  at  the 
latter  End  of  the  Year  turned  into  a  dry  and  hard  Ring  of  perfedt  Wood . 
Whence  it  is  evident  that  the  Bark  of  a  Tree  is  divided  into  two  Parts,  and 
diftributed  two  contrary  Ways ;  the  outer  Part  falleth  off  towards  the  Skin, 
and  at  length  becomes  the  Skin  itfelf.  The  outward  Skin  of  a  Tree  is  not 
originally  made  a  Skin,  but  was  once  fome  of  the  middle  Part  of  the  Bark 
itfelf,  which  is  annually  call  off  and  dried  into  a  Skin  ;  the  inmoft  Portion 
of  the  Bark  is  yearly  diftributed  and  added  to  -the  Wood,  the  parenchy¬ 
mous  Part  thereof  makes  a  new  Addition  to  the  Infertions  within  the  Wood, 
and  the  Lymphaedu&s  a  new  Addition  to  the  woody  Pieces  between  which 
the  Infertions  ftand  *,  fo  that  a  Ring  ofLymphaedudts  in  the  Bark  this  Year 
will  be  a  Ring  of  Wood  the  next,  and  another  Ring  of  Lymphaeducfts  and 
of  Wood  fucceffively  from  Year  to  Year;  fo  in  Fig.  482,  of  part  of  an 
Apple  Branch  cut  tranfverfly,  three  Years  Growth,  are  reprefented  in  that 
of  Sumach,  Fig.  484.  one  Year  only  is  exhibited,  and  in  that  of  Walnut , 
Fig.  486.  are  (hewn  four  Years  Growth  of  Wood  between  the  Letters 
D  C  E  F. 

Here  alfo  may  be  obferved,  that  certain  Parcels  of  Wood  make  either 
feveral  fmall  white  Rings,  as  in  Oak ,  or  feveral  white  and  crooked  Parcels 
tranfverfe  to  the  Infertions,  as  at  DC,  KL,  (Sc.  in  Walnut ,  Fig.  486. 

In  the  Branches  of  ivr,  Pine}  &c.  are  a  few  Turpentine  Veffels  bifperfed 

up 
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np  and  down  the  Wood .  The  Air  VefTels  with  the  Infertions,  and  true 
Wood  altogether,  make  up  that  which  is  commonly  called  the  Wood  of 
a  Tree. 

The  Variety  of  the  Air  Veffels  are  many,  with  refpect  both  as  to  their 
Number,  Size,  and  Pofition,  and  are  not  to  be  found  alike  in  any  two  Sorts 
of  Plants  whatfoever  :  As  to  their  Number  it  is  very  great,  in  Apple,  Pear , 
Hazel,  &c.  but  in  different  Degrees,  they  are  reprefented  by  all  the  black 
Spots  in  the  Wood,  in  all  the  Figures  before  referred  to. 

Their  Sizes  are  as  different  as  the  Trees  to  which  they  belong,  being  at 
lead  twenty  Times  bigger  in  Elm  or  Oak ,  than  in  Holly  or  Pear,  &c. 

Their  Situation  is  alfo  different:  In  Apple,  Fig.  482.  and  in  Walnut , 
Fig,  &c.  they  are  fpread  abroad  in  every  annual  Ring  ;  in  others  they 
keep  more  in  the  Compafs  of  fome  Line  or  Lines,  either  diametrical  or  pe- 
i  ripherical.  In  Holly ,  &c.  they  are  radiated  or  run  in  even  diametrical  Lines 

i  between  the  Pith  and  Bark. 

Whether  the  Air  Veffels  are  irregular  or  radiated,  Nature  hath  fo  dif- 
:j  pofed  them,  as  that  many  of  them  ftand  always  near  the  Infertions. 

In  AJh  the  Air  Veffels  ftand  in  Circles  on  the  inner  Margin  of  every 
t  annual  Ring.  Thefe  Circles  are  in  fome  very  thick,  as  in  AJh  and  Barberry , 

I  in  fome  thin,  as  Elm,  &c. 

Their  Form  is  fuch  that  they  are  never  ramified,  but  continued  from  one 
I  End  of  a  Plant  fmall  or  great,  quite  through  to  the  other  End  thereof. 

As  to  their  Texture  they  oftentimes  appear  to  be  un wreathed  in  Form 
|  of  a  very  fmall  Plate,  which  alfo  is  not  only  of  different  Breadths  in  different 
Plants,  and  ufually  broader  in  the  Root  than  in  the  Trunk  •,  but  alfo  the 
;!  faid  Veffels  are  oftentimes  un  wreathed,  not  in  the  Form  of  a  Plate  but  of  a 
I  round  Thread.  The  Caufes  of  which  Diverfity  are  principally  three,  the 
Weftage  of  the  Fibres  of  which  the  Air  Veffels  confift  :  The  Difference  be- 
I  tween  the  faid  Fibres,  or  between  the  Warp  and  Woof,  and  the  different 
3  Kinds  of  Woof. 

By  the  Weftage  of  the  Fibres  it  is,  that  the  Veffels  oftentimes  untwift  in 
1  the  Form  of  a  Plate  ;  as  if  a  fine  narrow  Ribband  be  wound  fpirally,  and 
Edge  to  Edge,  about  a  Stick,  and  then  the  Stick  being  drawn  out,  will 
leave  the  Ribband  in  the  Form  of  a  Tube  *  and  of  one  of  thefe  Air  Veffels, 
for  that  which  upon  the  un  wreathing  of  the  Veffel  feems  to  be  a  Plate,  is  as 

ii  it  were  a  natural  Ribband,  confifting  of  a  certain  Number  of  Threads  or 
round  Fibres,  ftanding  parallel  as  the  Threads  do  in  a  Ribband  ;  and  as  in 
a  Ribband  fo  here,  the  Fibres  which  make  the  Warp  and  run  fpirally,  do 
not  grow  together,  but  are  held  in  that  Pofition  by  other  tranfverfe  Fibres 
which  embrace  them,  and  are  in  the  Place  of  the  Woof. 

And  as  the  faid  Fibres  are  tranfverfly  continued  thereby  making  a  Warp 

*  Grew,  An.  Plan.  p.  \  \"j. 

D  d  2  '  and 


204  Of  the  Wood  of  Trees. 

and  Woof,  fo  are  they  fas  in  divers  Woollen  Manufactures)  of  different 
Bulk  •,  thofe  of  the  former  being  ftronger  and  bigger  than  thofe  of  the  lat¬ 
ter  ;  by  which  Means,  as  Cloth  and  Silk  will  ufually  tear  fooner  one  Way 
than  another;  fo  here  while  the  Warp  or  thofe  Fibres  which  run  fpirally 
are  unwreathed,  without  breaking  the  fmaller  ones  which  hold  them  toge¬ 
ther,  eafily  tear  all  the  Way. 

In  the  following  Figures  are  fhewn  the  Pofition  of  the  Veffels  in  feveral 
Sorts  of  Timber  cut  Length- wife  and  Crofs-wife  as  follows  : 

Fig.  507.  reprefents  a  fmall  Piece  of  the  Wood  of  an  Oak-Tree,  cut 
tranfverily,  and  of  its  natural  Size;  and  Fig.  508.  A  BCD,  fhews  the  fame 
Piece  as  it  appeared  before  the  Microfcope  when  greatly  magnified,  whereof 
the  Parts  FF  feemed  to  be  brown  dark  Streaks,  the  Wood  included  between 
the  Spaces  H  I  and  KL,  is  the  Breadth  of  that  Circle  which  the  Tree  had 
increafed  in  one  Year.  EE  are  the  Cavities  of  very  large  Air  Veffels, 
which  run  the  Lengthway  of  the  Tree.  Thefe  large  Veffels  are  compofed 
of  feveral  fmaller  Membranes,  as  may  be  feen  at  Fig.  512.  which  reprefents 
part  of  one  of  the  aforefaid  Air  Veffels  feen  length-wife,  and  as  it  appeared 
before  tho-  Magnifier. 

The  fecond  Sort  of  perpendicular  Veffels  which  tend  upwards,  are  feen 
at  ee.  Fig.  508.  and  are  alfo  compofed  of  exceeding  fine  Skins,  *  in  which 
are  feen  fome  Spots  that  in  the  Microfcope  appear  like  Globules,  as  at  ON, 
Fig.  51 1.  which  fhews  one  of  thefe  fecond  Sort  of  Veffels  cut  lengthwife. 

The  third  Sort  of  thefe  Veffels  which  run  upwards,  are  extremely  fmall 
and  in  great  Abundance,  as  appears  throughout  the- whole  Space  H IK L, 
Fig.  508.  Thefe  alfo  are  compofed  of  extremely  fine  Skins;  they  are  feen 
length-ways  between  PQ,  Fig.  511. 

G  G  G,  Fig.  508.  are  another  Sort  of  Veffels,  which  run  horizontally  from 
the  Bark  to  the  Pith ;  Thefe  feemed  to  extend  themfelves  in  Furrows,  and 
were  crooked  or  bowed  round  the  Knots.  When  the  Wood  is  cut  length- 
wife,  thefe  horizontal  Veffels  are  cut  acrofs,  as  at  GG  G,  Fig.  51 1.  The  fe¬ 
cond  Sort  of  horizontal  Veffels  are  greatly  numerous,  which  when  the  Oak  is 
cut  length-wife,  are  alfo  cut  acrofs,  and  appear  to  the  naked  Eye  as 
FiS  -5*3- 

Fig.  496.  fhew  a  Piece  of  Elm  cut  tranfverily  as  it  appeared  to  the  naked 
Eye  ;  and  Fig.  497,  a  microfcopick  Pidure  of  the  fame.  AB,  CD  is  the 
Breadth  of  the  Ring  the  Tree  had  increafed  in  one  Year.  The  fmaller 
perpendicular  Veffels  are  fituate  between  and  joined  to  the  larger,  having 
fmaller  ones  between  them,  as  in  Oak  ;  the  Tubes  here  alfo  are  compofed 
of  fkinny  Memoranes.  AC  and  B  D,  Fig.  497,  are  horizontal  Veffels 
feen  lengthwife.  Fig.  498,  is  an  upright  Se&ion  of  the  Wood  of  Elm 
magnified,  in  which  G  G  fliews  the  exceeding  fmall  Veffels  length-ways, 

*  Leemvtn.  Anat.  (S  Can  temp*  Vol.  i.  p.  3. 
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H  H  is  the  Cavity  of  one  of  the  great  Veffels,  being  full  of  Turpentine 
Threads,  or  little  Tubes,  with  black  Spots  curioufly  wove  together  •,  as  at 
Fig.  499. 

Fig.  500.  is  a  fmall  and  thin  Piece  of  Beach ,  cut  tranfverfly,  and  Fig. 
501.  reprefents  the  fame  as  it  appear’d  in  the  Microfcope.  Its  Length 
between  AB  and  D  C  is  the  Breadth  of  a  Circle,  of  one  Year’s  Growth. 
The  perpendicular  Yeffels  in  this  Wood  are  of  two,  and  the  horizontal 
Ones  of  three  Sizes-,  of  which  thofe  exprefled  by  E  E,  Fig.  501.  are  ex¬ 
ceeding  fmall  ;  in  the  upright  Sedtion,  Fig.  502.  thefe  horizontal  Yeffels 
are  cut  tranfverfly,  and  fhewn  by  H  H,  the  fecond  Sort  of  horizontal  Vef- 
fels  are  feen  lengthwife,  from  D  to  A,  Fig.  501.  and  a  tranfverfe  Sedtion 
of  the  fame  Veffels  are  feen  in  the  upright  Sedt ion  of  the  Timber,  Fig.  502. 
at  I,  I,  I,  and  at  K  K  are  feen  the  great  perpendicular  Yeffels. 

Fig.  509.  reprefents  a  tranfverfe  Sedtion  of  a  fmall  Bit  of  Black  Ebony ^ 
Igreatly  magnified,  of  which  G,  G,  G,  are  the  large  upright  Veffels.  K  K, 
in  Fig.  510.  fhews  one  of  thefe  large  Yeffels  cut  lengthwife,  and  at  Fig. 
51 1.  is  feen  another  of  a  larger  Sort,  in  which  are  many  Streaks  and  Spots. 
The  fecond  Sort  of  perpendicular  Yeffels  are  feen  between  A  B,  A  B,  and 
I  the  third  Sort  between  C  D,  C  D  ;  a  fourth  Sort  are  fquarifh,  and  included 
;;  between  the  fecond  and  third  in  the  upright  Sedtion,  Fig.  510.  L  L  fhews 
I  the  lmalleft  Yeffels,  and  I,  I,  the  tranfverfe  Sedtions  of  the  horizontal 
Ones. 

Fig.  503.  A  B  C  D  is  a  fmall  Piece  of  Box ,  cut  tranfverfly,  and  of  the 
nfame  Size  to  the  naked  Eye  as  the  Piece  of  Ebony .  This  Wood  alfo  confifts 
of  large  and  fmall  perpendicular  Yeffels  intermix’d;  the  large  ones  are  com¬ 
ic  pos’d  of  Skins,  and  are  full  of  extremely  minute  Particles,  as  may  be  feen  in 
r?  the  upright  Sedtion  thereof  at  E  E,  Fig.  504.  the  Cavities  of  the  leffer 
^Veffels  are  fhewn  lengthways  at  F  E.  A  B  and  C  D,  Fig.  503.  are  hori- 
iczontal  Yeffels,  running  lengthways,  and  at  G  G,  Fig.  504.  is  feen  a  tranf- 
averfe  Sedtion  of  the  fame. 

A  B  C  D  E  F,  Fig.  505.  reprefents  a  tranfverfe  Sedtion  of  a  fmall  Piece 
of  Straw .  AB  EF  is  the  fhiningBark,  compofed  of  an  incredible  Num- 
fber  of  exceeding  fmall  Veficles.  GGGG  are  Veflels,  or  rather  Bladders, 
shaving  four,  five,  or  fix  Sides,  and  compofe  the  greateft  Part  of  the  Infide 
of  the  Straw.  H  H  H  are  fome  of  the  before- mentioned  Veffels,  inter- 
;  [mixed  with,  or  furrounded  by  a  great  Number  of  exceeding  fmall  Veffels. 
|At  Fig.  50 6.  the  fame  Veffels  are  feen  lengthways  in  a  perpendicular  Sec- 
Mon  of  the  Straw . 
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Of  the  ‘Pith. 


H  E  third  general  Part  of  a  Branch  is  the  Pith,  being  in  Subftance 
nearly  allied  to  the  Parenchyma  in  the  Bark ,  and  the  lnfertions  in  the 


Wood. 


Its  Size  is  various,  not  being  the  fame  in  any  two  Branches  here  repre- 
fented.  In  Wormwood,  Fig.  490.  and  Sumach,  Fig.  494.  it  is  very 
large.  In  Pine,  Fig.  488.  and  Walnut,  Fig.  486.  not  fo  large.  In  Ap¬ 
ple,  Fig.  482.  and  Hazel,  Fig.  484.  it  is  fmaller. 

It  is  alfo  remarkable,  that  the  Bark  and  Wood  in  moft  Plants  increafe 
yearly  ;  and  the  Pith ,  on  the  contrary,  grows  fmaller. 

The  Pith ,  for  the  moft  Part,  is  furnifhed  with  a  certain  Number  of  Sap 
Veffels,  which  form  a  Ring  round  the  Margin  thereof.  They  are  numerous 
and  confpicuous  in  Walnut ,  Fig.  486.  and  in  Fig ,  Pine ,  &c.  and  are  of 
divers  Kinds,  being  Lymphaedudts  in  Walnuts,  Ladteals  in  Fig,  and  Refini- 
ferous  in  Pine. 

The  Parenchyma  of  the  Pith  is  compofed  of  Bladders  the  very  fame  with 
thofe  in  the  Bark ,  and  oftentimes  in  the  lnfertions  within  the  Wood,  only 
thefe  of  the  Pith  are  largeft,  thofe  in  the  Bark  lefs,  and  thefe  in  the  Infer- 
tions  lead  of  all. 

The  Bladders  of  the  Pith ,  tho’  always  comparatively  great,  are  of  very 
different  Sizes.  Thofe  of  Phifile ,  Borage ,  &c.  appear  in  the  Microfcope 
like  the  Cells  of  an  Honey-Comb;  the  Bladders  in  common  Thiftle  and  Borage , 
are  fo  large  as  to  contain  within  their  horizontal  Area,  about  twenty  Blad¬ 
ders  of  the  Pith  of  Oak.  Wherefore  one  Bladder  in  Phiftle  is  at  leaft  an 
hundred  times  bigger  than  another  in  Oak. 

The  Shape  of  the  Pith  Bladders  admit  of  fome  Variety,  they  are  for  the 
moft  Part  round,  yet  oftentimes  angular,  as  in  Reed  Grafs ,  a  Water  Plant ; 
where  they  are  alfo  cubical  ;  in  Borage ,  Phiftle ,  and  many  others  they  are 
pentangular,  fexangular,  and  feptangular. 

As  to  the  Texture  of  thefe  pithy  Bladders,  they  are  oftentimes  compofed 
of  fmaller  ones,  as  in  Borage ,  Buirujh ,  and  many  other  Plants. 

Whence  it  appears,  that  as  the  Veffels  of  Plants,  viz.  the  Air  Veffels  and 
^Tymphaedufts  are  made  up  of  Fibres,  fo  the  Pith ,  or  the  Bladders  of  which 
the  Pith  confifts,  are  likewife  compofed  of  Fibres,  which  is  alfo  true  of  the 
Parenchyma  of  the  Bark,  and  of  the  lnfertions  in  the  Wood,  and  even  of  the 
Fruit,  and  all  other  parenchymous  Parts  of  a  Plant,  and  that  the  very  Pulp 
of  an  Apple ,  Pear ,  Cucumber ,  Plumb ,  or  any  other  Fruit,  is  nothing  elfe 
but  a  Ball,  of  moft  extreamly  fmall  tranfparent  Threads  or  Fibres,  joined 
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together  in  a  different,  but  curious  Manner,  even  all  thofe  Parts  of  a  Plant, 
which  are  neither  formed  into  vifible  Tubes,  nor  Bladders,  are  made  up  of 
Fibres  *,  and  though  it  be  difficult  to  difcover  them  in  thofe  Parts  which  are 
the  mod  compadt  and  clofe,  yet  in  the  Pith  which  con  fids  of  more  open 
Work,  they  are  vifible  ;  and  that  in  the  Pith  of  a  Bulrujh ,  common  Phiftle ,  &c. 
not  only  the  Threads  of  which  the  Bladders ,  but  alfo  the  fingle  Fibres  of 
which  the  Threads  are  compos’d,  may  be  diftincftly  feen,  when  placed  be¬ 
fore  the  Micrcfcope. 

The  Fibrofity  of  the  Parenchyma  is  alfo  vifible  in  feme  Woods,  being 
interwove  with  the  lignous  Parts,  and  with  every  Fibre  of  every  Veffel,  as 
in  very  white  Ajh  or  Fir  may  be  difeover’d. 

W7hence  it  follows,  that  all  the  Parts  of  a  Plant  confiil  of  Fibres,  of 
which  thofe  of  the  Lymphaedudls  run  lengthwife,  thofe  of  the  Pith, 
Infertions,  and  Parenchyma  of  the  Bark  horizontally,  thofe  of  the  Air 
Veffels  begin  their  Circuit  horizontally,  and  continue  it  in  Height  or 
lengthwife., 

From  what  has  been  faid,  there  appears  to  be  a  great  Similitude  between 
the  Mechanifm  of  Plants  and  Animals,  the  Parts  of  the  former  feem  to  bear 
a  conftant  Analogy  to  thofe  of  the  latter  ;  and  the  Vegetable  and  Animal  CE- 
conomy  feem  to  be  both  formed  on  the  fame  Model  \  for  from  the  foregoing 
Obfervations,  and  the  Affifuance  of  the  Microfcope , 

Firft,  the  Root  is  found  to  be  a  fpongy  Body,  whofe  Pores  are  difpofed 
to  admit  certain  humid  Particles,  prepared  in  the  Ground. 

Second,  the  Wood  which  confifts  of  capillary  Tubes  running  parallel  from 
the  Root  throughout  the  Stalk,  (the  Apertures  of  thofe  Tubes  are  too  mi¬ 
nute  to  come  under  the  Cognizance  of  the  naked  Eye)  thefe  Mr.  Bradley 
calls  arterial  Veffels it  being  through  thefe  that  the  Sap  rifes  from  the 
Root. 

Third,  befides  thefe  there  are  other  larger  Veffels,  difpofed  on  the  Outfide 
of  the  arterial  Veffels  between  the  Wood  and  the  inner  Bark,  and  leading 
down  to  the  Covering  of  the  Root,  which  he  alfo  calls  venal  Veffels,  and 
iuppofes  them  to  contain  the  liquid  Sap  found  in  Plants  in  the  Spring. 

Fourth,  the  Bark  being  of  a  fpongy  Texture,  which  by  many  little 
Strings  communicates  with  the  Pith . 

Fifth,  the  Pith ,  or  Pe&en,  which  confifts  of  little  tranfparent  Globules, 
chained  together  fomewhat  like  the  Bubbles  that  compofe  the  Froth  of 
Liquor. 

Malpighi  was  the  firft  who  obferved,  that  Vegetables  confifts  of  two  Sorts 
of  Veffels.  1.  Thofe  abovementioned,  which  receive  and  convey  the  aft- 
mental  Juices.  2.  Prachex,  or  Air  Veffels,  which  are  long  hollow  Pipes, 
wherein  Air  is  continually  received  and  expelled,  i.  e.  within  which  Pra~ 
che*e  he  ihews  all  the  former  Series’s  of  Veffels  are  contained. 


Hence 
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Hence  it  follows,  that  the  Heat  cf  a  Year,  nay  of  a  Day,  of  a  fingle  Hour, 
or  Minute,  muft  have  an  Effect  on  the  Air,  included  in  thefe  Trachea,  i.  e! 
it  muft  rarify  it,  and  confequently  dilate  the  Trachea  \  whence  alio  muft 
arife  a  perpetual  Spring  or  Force  of  Action  to  promote  the  Circulation  in 
Plants. 

For  by  the  Expanfion  of  the  Trachea,  the  Veflels  containing  the  Juices 
are  preffed  ;  and  by  that  Means  the  contained  Juice  is  continually  propel¬ 
led,  and  fo  accelerated  ;  by  which  fame  Propulfion  the  Juice  is  continu¬ 
ally  comminuted  and  rendered  more  and  more  fubtle,  and  fo  enabled  to 
enter  Veflels  ftill  finer  and  finer  ;  the  thickeft  Part  of  it  being  at  the  fame 
Time  fecreted  and  depofited  into  the  lateral  Cell-,  or  Loculi  of  the  Bark, 
to  defend  the  Plant  from  Cold  and  other  external  Injuries. 

The  Juice  being  thus  conveyed  from  the  Root,  to  the  remote  Branches, 
and  even  to  the  blower  ;  and  "having  in  every  Part  of  its  Progrefs  depofited 
fomething  both  for  Aliment  and  Defence ;  what  is  redundant  paffes  out 
into  the  Bark ,  the  Velfels  whereof  are  inofculated  with  thole  wherein  the 
Sap  is  mounted  and  through  thefe  it  defcends  to  the  Root,  and  thence  to 
the  Earth  again,  and  thus  is  Circulation  effected. 

Thus  is  every  Vegetable  abted  on  by  Heat  during  the  Day-time,  and  the 
Sap  Veflels  thus  are  fqueezed  and  prefs’d,  and  the  Sap  protruded  and  raifed, 
and  at  length  evacuated,  and  the  Veflels  exhaufted  in  the  Night  again  •,  the 
fame  Trachea  being  con  traded  by  the  Coldnefs  of  the  Air,  the  other  Veflels 
are  eafed  and  relaxed,  and  fo  difpofed  to  receive  frefh  Food  for  the  next 
Day’s  Digeftion  and  Excretion. 

1  he  Juice  being  carried  on  to  the  Germs  or  Bud ,  is  more  concreted  ;  and 
here  having  unfolded  the  Leaves ,  which  being  expofed  to  the  alternate  Ac¬ 
tion  of  Heat  and  Cold,  moift  Nights,  and  hot  fcorching  Days,  are  alter¬ 
nately  expanded  and  ccntra&ed  ;  and  the  more  on  account  of  their  reticular 
Texture. 


By  fuch  Means  the  Juice  is  farther  altered  and  digefted,  as  it  is  further 
yet  in  the  Pet  ala,  or  Leaves  of  the  Flowers,,  which*  tran-fmit  jthe  Juice, 
now  brought  to  a  further  Subtility  to  the  Stamina  \  tftefej>communicate  it  to 
the  Farina ,  or  Duft  in  the  Apices ,  where  having  undergone  a  farther  Ma¬ 
turation,  it  is  fhcd  into  the  Pijlil ,  and  here  having  acquired  its  lad  Perfec- 
tion,  gives  Rife  to  a  new  Fruit  or  Plant. 

^ig-  5} and  the  four  following  Figures,  reprefent  the  Structure  of  the 
woody  Fibres  and  Lymphasducts  both  in  the  Bark  and  Wood. 

Fig*  5r4>  fhews  a  fingle  Veflel  in  the  Bark  of  Flax ;  and  Pig.  515.  re- 
prefents  the  fame  Veflel  as  feen  in  the  Microfcope ,  and  greatly  magnified  ; 
whence  it  appears  to  be  compofed  of  a  great  Number  of  other  lignous  Fi¬ 
bres,  with  wThich  alfo  the  Parenchymous  are  intermixt. 

^ig*  5*6,  exhibits  a  Parcel  of  the  fame  Veflels  in  the  Wood  of  Fir,  great- 
)  magnified  5  and  at  a,  is  feen  the  fame  Piece  of  its  natural  Size. 
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Of  the  Tith  of  Trees.  ■  2.09 

Fig.  517,  AB,  thews  a  Lymphasdudt,  and  Fig.  51 8,  C,  reprefents  a 
ladtiferousVdTel,  both  of  which  are  furrounded  with  parenchyrnous  Bladders, 
and  are  greatly  magnified. 

Fig.  519,  reprefents  part  of  the  Stalk  of  Sumach,  fomewhat  larger  (and 
more  magnified)  than  that  of  Fig.  494,  with  feveral  Breaks  in  it,  to  fliew 

the  Contexture  both  of  the  perpendicular  and  horizontal  Fibres in  which, 
as  before. 


AB  aa  fhews  the  hairy  Skin. 

A  B  C  D  the  Bark  in  which  the  Fi¬ 
bres  b  b,  c  c,  and  d  d,  that  hang 
down  therefrom  areLymphredu&s, 
one  of  which  d  d  d,  is  compofed 
of  a  great  many  other  fmaller  Fi¬ 
bres. 

H  W  I  the  Parenchyma. 

D  M  C  the  common  Lymphaedudts. 

KML  the  Milk  VeiTels-  compofed 
of  Bladders. 

HI  another  Sort  6f  Lymphredudh 
arched  over  the  Milk  Veflels. 


D  C  E  F  the  Wood,  from  which  the 
Fibres  e  f,  that  hang  down,  are 
fome  of  them  the  old  Lymphae- 
du&s  turned  into  Wood  ;  g  h  gh 
are  two  Air  VeiTels  in  which  the 
wreathing  thereof  is  plainly  feen, 
and  from  h  to  i  is  alfo  feen  Part 
of  the  fame  VeiTels  unwreathed. 

O  P  is  part  of  one  of  the  Infertions 
compofed  of  Bladders,  and  thofe 
Bladders  of  Threads. 

E  F  G  is  part  of  the  Pith  compofed 
of  thready  or  fibrous  Bladders. 
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Of  Leaves. 
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^1’^HE  Leaves  of  Trees  or  Plants  are  full  of  innumerable  Ramifications, 
"*•  that  convey  the  perfpirable  Juices  to  the  Pores  for  their  Difcharge! 
J  The  Fibres  of  the  Leaf  do  not  ftand  in  even  Lines  from  the  Stalk,  but  al- 
f  ways  in  an  angular  or  circular  Poiture,  and  their  vafcular  Fibres  or  Threads 
[}  are  3,  5  or  7  •,  the  Reafon  of  their  being  in  this  Pofition,  is  for  the  more 
eredl  Growth  and  greater  Strength  of  the  Leaf,  as  alfo  for  the  Security  of  its 
Sap.  Another  Obfervable  in  the  Fibres  of  the  Leaf,  is  their  orderly  Pofition, 
To  as  to  take  in  an  eighth  Part  of  a  Circle,  as  in  Mallows ,  in  fome  a 

I  Tenth,  but  in  moft  a  Twelfth ,  as  in  Holy-Oak ,  or  a  Sixth ,  as  in  Syringa. 

The  Art  of  folding  up  the  Leaves  before  their  Eruption  out  of  their 
Gems,  &V.  is  incomparable  both  for  its  Elegancy  and  Security,  viz.  in 
taking  up  (fo  as  their  Forms  will  bear)  the  lead  Room  ;  and  in  being  fo  con- 
!  veniently  couched,  as  to  be  capable  of  receiving  Protection  from  the  other 
1  Parts,  or  of  giving  it  to  one  another,  e.  gr.  fir  ft  there  is  the  Bow-lap , 

I  where  the  Leaves  are  all  laid  fomewhat  convexly,  one  over  another,  but 
not  plaited,  but  where  the  Leaves  are  not  fo  thick  fet  as  to  ftand  in  the  Bow - 

E  e  .  lap  j 
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lap  *,  there  we  have  tne  Plicature ,  or  the  flat  Lap^  as  in  Rcfe-tree ,  &c  To 

theie  Dr.Grw  adds  their  various  Foldings,  which  he  calls  by  the  Names  of 

the  buphcature,  Multiplicature,  the  fore  Rowl,  back  RowL  and  tre  Row l  or 
treble  RowL 

To  thefe  curious  Foldings  may  be  added  another  noble  Guard  by  the 
Interpofition  of  Films,  6V.  of  which  Dr.  Grew  faith  there  are  about  fix 
\v  ays,  viz.  Leaves,  Surfoyls,  Interfoyls ,  Siaks,  Heads ,  and  Mantling. 

1  he  various  Methods  which  Nature  takes  to  preferve  the  Leaves  from 
the  Injuries  both  of  the  Ground  and  Weather  are,  viz.  the  youno-  Buds  of 
simm  at  their  firft  Eruption  from  the  Ground,  are  couched,  al  Fern  is 
row  led  inward  ;  each  Bud,  againft  the  Brace  of  the  Stalk  of  the  foregoing 
Leaves,  and  mold  exafdly  inclofed  in  the  Membranes  thence  produced  Na^ 
ture  hath  generally  provided  them  with  another  Protection,  where  the 
Stalks  of  the  Leaves  are  fo  long  that  they  cannot  lap  over  each  other,  the 
Bottoms  of  the  Stalks  are  expanded  into  broad  Membranes,  as  in  Crows- foot, 

.  feSf°°ry  Clover,  Cranjbill. ,  Strawberry ,  Harrow ,  &c.  and  fometimes 
lnltead  of  two  Skins  lapped  over  each  other,  one  entire  Skin  is  produced 
from  the  Stalk,  in  which,  as  within  a  Secundine,  the  Bud  is  fafely  lodged 
which  it  gradually  breaks  open  in  its  Growth.  °  ’ 

It  is  alfo  obfervable  in  Dock,  Sorrel,  Bijlort,  and  all  other  Plants  of  this 
Sort,  with  this  Difference,  that  every  Veil  or  Secundine  is  not  here  produced 
fiom  the  Stalk  of  the  Leaf ;  whereas  in  the  former  every  Bud  hath  one  to 

it,  ln  thefe  V  aJntS’  TCVery  leffer  Leaf’  t0§ether  with  its  own  proper  Veil, 
is  always  inclofed  with  the  next  greater  Leaf  in  another  common  to  them 
kith,  and  both  thefe  with  the  next  in  another,  and  fo  on  to  the  greateid. 
The  Orchis,  and  other  Plants  of  this  Sort,  have  a  double  Sheath  over  all. 
a  ie  u  s  o  ome  Flerbs  as  Plantain,  having  no  Flairs  growing  over  them 
are  covered  with  hairy  Thrums,  and  the  Nettle  hath  Baftard-leaves  or 
Interfoyls  between  Leaf  and  Leaf,  for  the  Prefervation  of  its  Stings. 

Another  Sort  of  Protection  is  feen,  in  white  Archangel ,  and  other  Plants 

,  a  ,  f"aP.e-  In  whlch  the  greater  Leaves  do  alfo  inclofe  the  leffer, 
y  a  double  fore  Curl  at  the  Bottom  of  every  two  great  Leaves,  which 
embraces  the  little  under  Bud,  and  fo  keeps  it  clean  and  warm. 

ie  Leaves  of  Onions  are  all  Pipes  one  within  another,  having  a  fmall 

onePn  h  the  Mlddle  common  t0  a]1  of  them,  even  the  mold  minute 

ones  in  the  Center. 

a  tJcuLVm8  °f  TT*  SumacCh  a,re  exceeding  tender,  Nature  appears  in 

?hePBodv  of  thnn^  ?  Clt°US  f0r,  thClr  Prefervadon’  being  lodged  within 
he  Body  of  the  Stalk,  as  entirely  as  a  Kernel  is  within  an  Apple :  from 

whence  it  is  that  the  Bafis  of  every  Stalk  is  extremely  fwelled.  PP 

ChPiP  a  f°  £lohular  Excrefcencies,  Spots,  Hairs,  Thorns,  and  Prickles. 
bu  ets  “re  ,ecn  upon  Orach,  but  more  plainly  upon  Bonus  Henricus, 
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Of  Leaves. 

in  thefe  growing  almoft  upon  the  whole  Plant,  and  being  very  large,  are 
by  mo  ft  People  taken  Notice  of ;  but  the  Microfcope  hath  difcovered  to  us 
that  they  are  the  natural  and  conftant  Offspring  of  very  many  other  Plants, 
they  are  of  two  Kinds  tranfparent,  as  upon  the  Leaves  of  Hyfop ,  Mint, 
Baume ,  &c.  white  on  Germander ,  Sage ,  &c.  Sometimes  they  appear  like 
a  fine  Powder  upon  the  Leaf,  thefe  were  firft  white  and  tranfparent  as  in 
Bears  Ear.  If  this  be  licked  of,  it  will  afford  the  Tafte  of  the  effential 
Content  of  the  Plant.  They  frequently  grow  on  both  Sides  the  Leaf,  yet 
fometimes,  as  in  Ground  Ivy,  chiefly  on  the  Back  fide  thereof,  and  in  many 
Plants  where  the  Elder-leaves  have  none,  on  the  young  Buds  they  are  very 
numerous,  as  in  Gorin  tree.  Sorrel,  and  others. 

Spots  are  obfervable  in  St.  Johns-wort,  Rue ,  Ground-Ivy ,  Pimpernel  or 
Anagallis,  &c.  when  held  up  againft  the  Light. 

Thorns  are  lignous  and  cortical,  the  firft  are  fuch  as  thofe  of  Hawthorn , 
fomewhat  like  thefe  are  the  Spinets  or  thorny  Prickles,  upon  the  Edges 
and  Tops  of  divers  Leaves ,  as  Baherry,  Holly ,  Thiftle ,  Furz ,  &c. 

Cortical  Thorns  are  fudi  as  thofe  of  the  Rafberry-Bujh,  being  not,  unlefs 
in  an  invifible  Proportion  propagated  from  the  lignous  Body.  They  are  of. 
Ufe  not  only  for  the  Protection  of  the  Bud,  but  alfo  for  the  Support  of 
the  Plant. 

The  Ufe  of  Hairs  on  Leaves  are  to  preferve  young  Buds,  not  only  from 
the  cold  Air,  but  alfo  from  too  much  wet,  which  if  it  were  contiguous 
would  often  rot  and  dry  them.  But  being  made  to  ftand  off  in  Drops, 
at  the  Ends  of  the  Hair,  does  not  hurt  but  refrefli  them.  Thus  we  fee  by 
the  Afliftance  of  the  Microfcope,  that  Nature  oftentimes  makes  the  meaneft 
Things  fubfervient  to  the  beft  Ends. 

Sect.  II. 

Of  the  Tarts  and  Texture  of  the  Leaf 

TH  E  firft  Part  which  here  prefents  itfelf  is  the  Skin,  a  fmall  Bit  of  which 
being  ftripped  off  the  Leaf,  and  laid  upon  the  Objedf  carrying  Glafs 
R,  of  Fig.  2.  or  held  between  the  Nippers,  and  then  placed  before  the 
Microfcope,  will  appear  to  confift  of  parenchymous  and  lignous  Fibres,  all 
very  curioufly  and  admirably  interwoven,  as  in  Flag,  Tulip,  &V. 

From  hence  it  is  eafy  to  conceive,  that  the  Skins  of  all  Plants  (as  well 
as  thofe  of  Animals)  are  perfpirable  between  the  feveral  Fibres  of  which 
they  confift,  formed  into  feveral  Orifices,  either  for  the  better  Avolation  of 
fuperfluous  Sap,  or  the  Admifflon  of  Air,  thefe  Orifices  are  not  in  all  Leaves 
alike,  but  varied  in  Bignefs,  Number,  Shape  and  Pofition,  and  are  the 
Caufe  of  the  Glofs  on  the  Upper-fide  of  the  Leaves,  the  Backfide  having 
none  of  them. 
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Next  the  Skin  lies  the  pulpy  Part  of  the  Leaf,  called  the  Parenchyma, 
being  compofed  of  an  incomparable  Number  of  little  cylindrical  Fibres 
wuich  are  m  mod  Leaves  wound  up  into  minute  Bladders,  but  generally 
more  vihble  in  the  Stalk  than  in  the  Body  of  the  Leaf.  In  fome  Leaves 
as  in  Borage,  Fig.  520  the  greater  Bladders  are  made  up  of  leffer  ones  4  i 
in  feme  others  theie  parenchymous  Fibres  are  all  drawn  up  clofe  together 

.  The  P‘^y  Pa«  the  Stalk,  and  almoft  up  to  the  Top  of  the  chief  Fibre 
in  many  Leaves  is  tubular,  even  whilft  they  are  yet  youpo-  and  Lnm,  ao  ;  * 
Seven  Cervil,  M,  Geiny,  ^12 

Baize  ocorzonera  and  others,  and  fometimes  the  faid  pithy  Part  is  opened 
into  feveral  pithy  Pipes ;  the  Fibres  alfo  of  the  Leaf,  which  is  vifible  to  the 
naiced  Eye,  are  compofed  of  Sap  and  Air  Veffels.  Their  Pofition  is  various 
and  regular,  not  only  in  the  Body  of  the  Leaf,  but  likewife  in  the  Stalk 
as  in  the  Stalk  of  a  MaHow-leaf,  Fig.  52  r.  they  Hand  in  fix  oblong  Parcels 

VT>  S!ze’  and  m  aQrcle  near  the  Circumference.  In  Dandelion,  wild 
Clary,  and  in  Borage,  Pig.  522.  they  Hand  in  five  Parcels 

In  the  Body  of  the  Leaf  befides  the  Pofitions  of  the  fibrous  Strings 
thae  is  one  in  particular  which  runs  round  the  Edge  of  the  Leaf  in  f  11 
Plants  ’  but  can  hardly  be  well  difeover’d  without  ftrippin^  off  the  Skin  of 

T  fffachex  or  Air  Veffels  are  vifible,  and  appear  very  pretty  in  the 
Leaf  of  Scabious,  or  the  Vine,  by  pulling  afunder  iome  of  its  principal  Ribs 
r  great  fibies;  oetween  which  may  be  feen  the  fpiral  Air  Veffels  (like 
Threads  of  a  Cob- web)  a  little  uncoyled,  as  reprefented  by  Fig.  422  which 
flrews  a  Piece  of  a  Vine-leaf,  wherein  thefe  Veffels  were  drawn  out‘  and  a 
“  e  !™g.nlfied,  and  at  a,  the  fpiral  Circumvolutions  are  reprefented  asthev 

tire  wirF  when  §reatl7  magnified,  and  as  they  (land  in- 

nre  within  the  Wood  ;  and  at  b,  is  feen  one  a  little  ftretched.  ) 

r.  Leeuwenhoek  tore  a  Leaf  of  Box  to  Pieces,  called  Palma  Cereris  that 

it  might  the  better  examine  it,  and  computed  one  Side  thereof  to  contain 

172090  Pores  and  as  the  other  Side  mu  ft  confequently  have  the  fame 

Number,  the  wnole  Pores  in  a  Box-leaf  will  be  344180. 

Sect.  III. 

Of  Rofemary -Leaves. 

P1  whereof  rAPRCmntS  Part  °f  the  Underfide  of  a  Rofemary-leaf,  * 

md  confiS  nt  ,fteWSPa,t  °f  the  UPPer  flde  wbich  was  doubled  over 
“  "  f  1  d  a  lmootn  Ihtning  Subftance,  but  its  Under-fide  appeared 


*  IIo.  Mi.  p.  142. 


in 


{Pi  56. 


\0 

•  • 

■  '  . 


t  ,  • 


■ 

• 1  • 


■•••-■■'  .  -  1 

[ 


.  •y  ■ 


-  .  . 

•‘  * 


- 


- 

- 

' 


■; 


' 

».  - 

’ 


*.  .  *  ) 


■ 


Of  Leaves.  ^12 

in  int  Mtcrofcops  \ike  a  Thicket  of  Bullies,  amongft  which  were  a  great  Num- 
her  of  round  Balls  exaftiy  globular,  and  afford°a  very agreeabkProfpea 

loo[shd,!;tfitt  Silfef  Leaf’  bUt  ******  °f  2  Sweet  Bj.Jeaf, 

Sii2e?dkanfh?R-terf  0f  £^uMe[CU,y  *  Iooks  as  if  r0l,gh  caft  with 
b  V  T  C  ?ith  ,Rlbs  round  Wlth  white  tranfparent  Balls 
A  Leaf  of  Rue  looks  full  of  Holes  like  an  Honey-Comb. 

Bea^  anr"pf  /  Wnth  wh’te  Sllver  Thrums>  and  one  or  two  Cryftal 

.Deads,  or  Pendants,  faftned  to  every  Knot. 


s  E  C  T.  iv. 

Of  Stinging-Nettles. 

A  fett!e,ls  a  PIant  known  almoft  to  every  body,  there  being  very  few 

...  .  f  a  W5au  haV  fek  as  we]1  as  feen  k  bu£  how  the  pain  is  fo  fuddenly 
Cieated,  and  by  what  Means  continued,  we  muft  have  recourfe  to  the  Mi¬ 
cro  cope  for  our  Information,  and  that  will  if  almoft  any  Part  of  the  Plant 
e  looked  on,  fhew  us  the  whole  Surface  thereof  to  be  very  thick  fet  with 
harp  Points,  that  penetrate  the  Skin  when  touched,  and  occafion  Pain 
Heat,  and  Swelling ;  they  are  reprefented  in  a  fmall  Part  of  the  Leaf  as 
they  appear  in  the  Microfcope,  by  Fig.  525.  at  A  B,  confifting  of  a  rimd 
hollow  Body  tapering  from  B,  till  it  terminate  in  the  moft  acute  Point  ima¬ 
ginable,  being  exceedingly  clear  and  tranfparent.  At  the  Bottom  of  this 
Cavity  hes  a  mmute  Bag  B,  containing  a  limpid  Liquor,  f  which,  upon  the 
leaft  louch  of  the  Prickle,  is  fquirted  through  the  little  Orifice,  and  if  it 
enters  the  Skin,  produces  the  before- mentioned  Mifchiefs  by  the  Punsencv 

o.  its  Salts.  C  D  fhews  one  of  the  chief  Fibres  of  the  Leaf,  from  whence 
the  Stings  proceed. 

Ine  other  Parts  of  the  Leaf  or  Surface  of  the  Nettle  have  very  little 
considerable,  but  what  is  common  to  moft  Plants,  as  the  Ruggednefs  In 

fidetofgtheap!amairinefS’  3nd  °ther  Rou§hneffes  of  the  Surface,0  on  the  Out- 


Sec  t.  V. 

Of  Co  wage 3  or  Cowitch . 

HERE  is  a  certain  Down  of  a  Plant,  brought  from  the  Ea/l-Indies 
winch  grows  on  a  Kind  of  hairy  Kidney  Bean  §.  The  Pods  about 
Inches  long,  referable  a  French  Bean,  and  are  cover’d  with  this  Down 

*  Pmv-  ML  Ob.  f.  jo.  f  Hook' s  Mi.  p.  143.  §  ibid.  p.  146. 
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or  Hair,  which  is  very  ftiff  for  its  Bignefs,  and  caufes  Pain,  and  Inflamma¬ 
tions,  if  rubbed  on  any  Part  ;  and  when  viewed  by  the  Microfcope,  this 
Down  appears  to  be  a  Multitude  of  pointed  Thorns  exquifitely  (harp. 

Sect.  VI. 

Of  the  Texture  of  the  Leaves  of  Sea-Weeds. 

IT  is  a  Plant  which  grows  upon  the  Rocks  under  Water,  increafing  and 
fpreading  itfelf  into  a  great  Tuft,  which  is  not  only  handfomely 
branched  into  feveral  Leaves  ;  but  its  whole  Surface  is  cover’d  over  with  a 
curious  Kind  of  carved  Work,  *  confifting  of  a  Multitude  of  very  fmall 
Holes,  ranged  in  the  neateft  and  moft  delicate  Order ;  a  fmall  Piece  there¬ 
of  is  reprefented  as  it  appear’d  in  the  Microfcope,  at  Fig.  526. 

CHAP.  XXXIX. 

Of  Flowers. 

A  Flower  is  that  Part  of  a  Plant  which  contains  the  Organs  of  Genera- 
tion,  or  the  Parts  neceffary  for  the  Propagation  of  the  Kind. 

It  is  a  natural  Production,  which  precedes  the  Fruit,  and  yields  the  Grain 
or  Seed. 

Their  Structure  is  fomewhat  various,  though  the  Generality,  according  to 
Dr.  Grew,  have  thefe  three  Parts  entire,  the  Empalement ,  the  Foliation ,  and 
the  Attire . 

Mr.  Ray  reckons,  that  every  perfet  Flower  has  the  Pet  ala.  Stamina ,  A- 
pices,  and  Stylus ,  or  Piftil ;  fuch  as  want  any  of  thefe  he  deems  imperfet 
Flowers. 

In  moft  Plants  there  is  a  Perianthium,  Calyx,  or  Flower  Cup,  of  a 

ftronger  Confidence  than  the  Flower  itfelf,  and  defigned  to  (Lengthen  and 
preferve  it. 

Flowers ,  whofe  Petala  are  ftrong  (as  Fulips)  have  no  Calyx  ;  Carnations, 
whofe  Petala  are  long  and  (lender,  have  an  Empalement  of  one  Piece ;  and 
others  as  Knap-Weeds ,  have  it  confifting  in  feveral  Pieces,  and  in  divers 
Rounds,  and  all  with  a  counterchan geable  Refpecft  to  each  other,  for  the 

greater  Strength  and  Security  of  themfelves  and  the  Petala ,  &c.  they 

include. 

The  next  is  the  Foliation,  as  Dr.  Grew ,  the  Petala,  or  Folia,  as  Mr.  Ray, 
and  others ;  in  thefe,  not  only  the  admirable  Beauty,  and  luxuriant  Colours 
are  obfervable,  but  alfo  their  curious  Foldings,  in  the  Calx  before  their  Ex- 
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Of  Flowers.  11*> 

panfion,  of  which  Dr.  Grew  hath  thefe  Varieties,  viz.  the  Clofe  Couch  as 
in  l  and  fevera  other  double  Flowers  ;  the  Concave-Couch,  as  injtla 
tana  ■  Flora  alba  the  Angle  Plait,  as  in  Peafe-BJoffbms  ;  the  double  Plait” 

ml  , ’  &;b0“-fe  f- c“'h  rt Pl,il  ,oe”h"-  “  *n  ts 

andTaPlf  ;hP °Jq  *S  in  Laf  Bower  5  the  SPire,  as  m  Mallows; 

A  ‘ '  c  P  C  and  Spire  together,  as  in  Convolvulus  Doronici  Folio. 

As  to  the  Stamina  with  tneir  Apices  and  Stylus  (called  the  Attire  bv  Dr 

rrw;  t  ey  are  admirable,  whether  we  confider  their  Colours,  or*  their 
Make,  but  efpecialiy  their  Ufe,  if  it  be  as  Dr.  Grew,  Mr.  Ray,  and  others 
imagine,  namely,  as  a.  Male  Sperm,  to  impregnate  and  fruftify  the  Seed  • 

MordmSTiz.  “  C°rr°borated  the  inSe“  Obfervations  of  Mr.  Samuel 

All  Flowers  in  general,  or  at  lead  the  greateft  Part  of  them,  are  fur- 
mlhed  with  Chives,  Tops,  and  Piftils.  ’ 

The  Farina,  °r  fine  mealy  Powder,  which  is  at  its  proper  Seafon  Ihed 
out  of  thofe  Thecae  or  Apices  -,  Seminiformes,  which  grow  at  the  Top  of 
the  Stamina,  does  in  fome  Meafure  perform  the  Office  of  a  Semen  Mafculi- 
num,_  by  dropping  upon  the  Outfide  of  the  Uterus  or  Vafculum  Seminale, 
and  impregnate  the  included  Seed,  &c.  But  Dr.  Moreland  was  of  Opinion, 
that  the  Seeds  which  come  up  in  their  proper  Involucra,  are  at  firft,  like  the 
“impregnated  Ova  of  Animals  ;  *  that  this  Farina  is  a  Congeries  of  feminal 
Plants  ,  one  of  which  muft  be  conveyed  into  every  Ovum,  before  it  can 
become  proufick.  i  hat  the  Stylus,  as  Mr.  Ray,  or  the  upper  Part  of  the 
Piltu'um,  as  Mr.  'Tournefert  calls  it,  is  a  Tube  defigned  to  convey  thefe  fe- 
rninai  Piants  into  their, Neft  in  the  Ova ;  and  that  there  is  fuch  avail  Provi- 
ion  made  thereof,  became  or  the  Odds  there  are,  whether  one  of  fo  manv 
ihali  ever  find  its  W  ay  into,  and  thro’  fo  narrow  a  Conveyance. 

For  in  the  Corona  imperial,  where  the  Uterus  or  Vafculum  Seminale  of  the 
Plant  Hands  upon  the  Centre  of  the  Flower,  from  the  Top  of  which  Hands 
th  e  Stylus;  the  Vafculum  Seminale,  and  Stylus  together,  reprefentin^  a  Piflil- 
lum  ;  round  this  are  planted  fix  Stamina;  upon  the  Extremities  of  each  of 

arf  dPT’  /°  artful]y  fixed>  that  they  turn  every  Way  with  the  leaft 
,  .  ,  °,  Wlnd’  beinS  ln  Height  almoft  exaftly  equal  to  the  Stylus,  about 
which  they  play,  and  which  in  this  Plant  is  maniteftly  open  at  Top  •  it  is 
hollow  aU  the  Way,  and  upon  the  Top  of  the  Stylus  there  is  a  Sort  of  Tuft 
confifting  of  pinguid  Villi,  fuppofed  to  be  placed  there  to  catch  and  detain 
the  Farina,  as  it  flies  out  of  its  Theae  ;  and  that  the  Rain  either  waihes  it  or 
the  Wind  ffiakes  it  down  the  Tube,  till  it  reaches  the  Vafculum  Seminale .’ 

ln  the  Lapnfolium  or  Honey  Suckle,  there  rifes  a  Stylus,  from  the  Rudi- 
ments  of  a  Berry,  into  which  it  is  inferred,  to  the  Top  of  the  monopeta- 
lous  Flower ;  from  the  Middle  of  which  Flower  are  lent  forth  feveral  Sta- 


*  Phi*  franf  I\o,  287. 


mina. 
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mina,  that  (lied  their  Farina  off  the  Cafes,  upon  the  Orifice  of  the  Stylus, 

which  in  this  Plant  is  villous  or  tufted,  upon  the  fame  Account  as  the  for¬ 

mer  is. 

In  Allium  or  common  Garlicky  there  arifes  a  tri-coccous  Uterus,  or  Seed- 
VefTel,  in  the  Center  of  which  is  inferted  a  fhort  Stylus ,  not  reaching  fo 
high  as  the  Apices,  which  thus  overtopping  it,  have  the  Opportunity  of 
fhedding  their  Globules  the  more  eafily  into  its  Orifice  ;  for  which  Reafon 
there  is  no  Tuft  on  this  as  on  the  former,  to  infure  its  Entrance,  that  bein°- 

,t  y  '  O 

provided  for  by  its  Situation  juft  under  them. 

From  whence  we  conclude,  that  where  a  fine  Powder  is  curioufly  prepa¬ 
red,  carefully  repofited,  and  fhed  abroad  at  a  peculiar  Seafon,  where  there 
is  a  Tube  planted  in  fuch  a  Manner,  as  to  be  fit  to  receive  it,  and  fuch  Care 
in  difpofing  this  Tube,  that  where  it  does  not  lie  diredly  under  the  Cafes 
that  fhed  the  Powder,  it  hath  a  peculiar  Apparatus  at  the  Extremity  to  in¬ 
fure  its  Entrance,  fo  that  nothing  can  be  more  genuinely  deduced  from 
any  Premifes  ;  than  it  may  from  thefe,  that  this  Powder,  or  fome  of 
it,  was  defigned  to  enter  this  Tube;  if  thefe  Stamina  had  been  only 
excretory  Duds,  to  feparate  the  grofler  Parts,  and  leave  the  Juice  defigned 
for  the  Nourifhment  of  the  Seed  the  more  referved,  what  Need  was  there 
to  lodge  thefe  Faces  in  fuch  curious  Repofitories  ?  They  would  have  been 
convey’d  any  where,  rather  than  where  there  was  fo  much  Danger  of  their 
dropping  into  the  Seed-Veffel  again,  as  they  are  here.  Again  the  Tube  over 
the  Mouth  of  which  they  are  fhed,  and  into  which  they  enter,  leads  al¬ 
ways  diredly  into  the  Seed- VefTel  ;  to  which  may  be  added,  that  the 
Tube  always  begins  to  die,  when  thefe  Theca  are  emptied  of  their  Con¬ 
tents  ;  if  they  laft  any  longer,  it  is  only  whilft  the  Globules  which  enter  at 
their  Orifice,  may  be  fuppofed  to  have  finifhed  their  Pafiage  ;  nor  can  we 
exped  a  more  convincing  Proof  of  thefe  Tubes  being  defigned  to  convey 
thefe  Globules,  than  that  they  wither  when  there  are  no  more  Globules  to 
be  conveyed. 

In  leguminous  Plants,  if  the  Petala  of  the  Flower  be  carefully  taken  off, 
the  Pod  or  Siliqua  may  be  difcovered,  clofely  cover’d  with  an  involving 
Membrane,  which  about  the  Top,  feparates  into  feveral  Stamina ,  each  be¬ 
ing  fraught  with  its  Quantity  of  Farina ;  and  thefe  Stamina  bound  clofe  up¬ 
on  the  Brufh,  which  is  obfervable  at  the  Extremity  of  that  Tube,  which  here 
alfo  leads  to  the  Pod;  it  does  not  indeed  ftand  upright,  but  bent  fo  as  to 
make  almoft  a  right  Angle  with  it :  In  Rofes  there  ftands  a  Column  confid¬ 
ing  of  feveral  Tubes,  clung  clofely  together,  tho’  eafily  Jeparable,  each  * 
leading  to  its  peculiar  Cell,  having  the  Stamina  in  great  Numbers  planted 
ail  round.  In  Tthymalus  or  Spurge ,  there  arifes  a  tricoccous  VefTel,'  that, 
whim  it  is  fmall  and  fo  not  eafily  difcernable,  lies  at  the  Bottom,  till  it  is 
impregnated  ;  but  afterwards  it  grows  up  and  ftands  fo  high  upon  a  tall 
Pedicle  of  its  own,  as  would  incline  one  to  think,  that  there  was  to  be  no 
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Communication  between  this  and  the  'Apices,  which  he  fees  dying  below. 
In  Strawberries  and  Rafberries,  the  Hairs  which  grow  upon  the  ripe  Fruit 
are  fo  many  Tubes,  each  leading  to  its  particular  Seed  *  and  therefore  we 
may  obferve,  that  in  the  firft  opening  of  the  Flower  there  (lands  a  Ring  of 
Stamina  within  the  Pet  ala ,  and  the  whole  inward  Area  appears  like  a  little 
Wood  of  thefe  Hairs  or  Pulp,  which  when  they  have  received  and  con* 
veyed  their  Globules,  the  Seed  fwells  and  rifes  in  a  carnous  Pulp. 

Fig.  527.  reprefents  a  yellow  Lilly.  A,  the  Top  of  the  Piftil  or  Tube, 
at  which  the  feminal  Plants  are  fuppofed  to  enter,  and  through  which  they 
are  conveyed  to  the  unimpregnated  Seeds  in  the  Seed-Vefiels ;  bb  the 
Apices  Semini-formes,  which  when  open,  fhed  that  Powder  which  enters 
the  Tube  at  A  ;  C  the  Place  of  the  Seed-Veffel  at  the  Bottom  of  the  Tube, 
the  Tube  and  Veftel  itfelf  being  concealed  under  the  Leaf  in  this  Figure. 

Fig.  528.  reprefents  the  Siliqua  in  a  Flower  of  a  Pea  kind,  E  the  Tube 
which  arifes  from  the  Siiiqua,  and  conveys  the  Plants  thereto  ;  F  the  mem* 
braneous  Coat  which  involves  the  Siliqua  laid  open  ;  g  g  g  g  the  Apices, 
which  before  the  membraneous  Tegument  is  laid  open,  appear  to  rife  from 
its  Edges,  and  by  the  Petala  of  the  Flower  are  kept  clofe  upon  the  Orifice 
of  the  Tube,  that  they  may  conveniently  (lied  their  Farina  into  it. 

Hence  we  learn  from  the  general  Structure  of  the  Flowers  of  Plants, 
though  diverfified  infinite  Ways,  that  fome  have  no  fenfible  Piftil,  others 
no  Stamina,  others  have  Stamina  without  any  Apices  \  and  what,  exceeds 
all  the  red,  fome  Plants  have  no  Flowers. 

Mr.  Bradley  obferves,  that  at  the  Bottom  of  the  Piftil  of  the  Lilly,  there 
is  a  Veftel  which  he  calls  the  Uterus ,  or  Womb,  wherein  are  three  Ovaries 
filled  with  little  Eggs,  or  Rudiments  of  Seed,  which,  fays  he,  always  decay 
and  come  to  nothing,  unlefs  impregnated  by  the  Farina  of  the  fame  Plant, 
or  fome  other  of  the  fame  Kind. 

It  is  this  Farina  or  Duft  falling  out  of  the  Apices  on  the  Piftil,  foecundk 
lies  the  Grain  or  Fruit  inclofed  therein  ^  and  hence  they  call  it  the  Farina 
fecundans.  Thus  the  Farina  fhould  be  the  male  Part  of  the  Plant,  and  the 
Piftil  the  female. 

The  Fruit  is  ufually  at  the  Bafis  of  the  Piftil,  fo  that  when  the  Piftil  falls 
with  the  reft  of  the  Flower,  the  Fruit  appears  in  its  Stead.  The  Piftil  is 
frequently  the  Fruit  itfelf,  but  (till  they  have  both  the  fame  Situation  in 
the  Center  of  the  Flower,  whole  Leaves  difpofed  around  the  little  Embrio, 
only  feem  deftined  to  prepare  a  fine  Juice  in  their  little  Veftels  for  its  Sup¬ 
port.  Mr.  Bradley  imagines  their  Ufe  to  be  only  to  defend  the  Flower. , 
The  Difpofition  of  the  Piftil,  and  the  Apices  about  it  is  always  fuch,  as 
that  the  Farina  may  fall  on  its  Orifice  ;  it  is  ufually  lower  than  the  Apices ; 
and  when  we  obferve  it  to  be  grown  higher,  we  may  conjecture  the  Fruit 
has  begun  to  form  itfelf,  and  has  no  further  Occafion  for  the  male  Duft. 
Alfo,  as  foon  as  the  Work  of  Generation  is  over,  the  male  Parts,  together 
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with  the  Leaves,  fall  off,  and  the  Tube  leading  to  the  Uterus  begins  to 
(brink*  Nor  mull  it  be  omitted,  that  the  Top  of  the  Piftil  is  always  either 
covered  with  a  Sort  of  Velvet  Tunicle,  or  emits  a  gummy  Liquor,  the  bet¬ 
ter  to  catch  the  Duff  of  the  Apices.  In  Flowers  that  turn  down,  as  in  the 
Acanthus ,  Cyclamen ,  and  the  Imperial  Crown ,  the  Piftil  is  much  longer  than 
the  Stamina  ;  that  the  Duft  may  fall  from  their  Apices  in  fufficient  Quantity 
thereon. 

This  Syftem  favours  much  of  that  admirable  Uniformity  found  in  the 
Works  of  Nature,  and  carries  with  it  all  the  feeming  Charatterifticks  of 
Truth.  Mr .Geoffroy  fays,  that  the  Plant  is  rendered  barren,  and  the 
Fruits  become  abortive,  by  cutting  off  the  Piftils  before  the  Duft  could 
impregnate  them,  which  is  (ince  confirmed  by  other  Experiments  of  Mr. 
Bradley . 

In  many  Kinds  of  Plants,  as  Willow,  Oak ,  Pine,  Cyprefs ,  Mulberry 'Tree, 
he.  the  Flowers  are  fterile,  and  feparate  from  the  Fruit ;  but  then  they 
have  their  Stamina  and  Apices,  which  may  eafily  impregnate  the  Fruits, 
which  are  not  far  off. 

There  is  fome  Difficulty  in  reconciling  this  Syftem  to  a  Species  of  Plants, 
which  bear  Flowers  without  Fruits ,  and  another  Species  of  the  fame  Kind 
and  Name,  which  bear  Fruits  without  Flowers ;  hence  diftinguifhed  into 
Male  and  Female  ;  of  which  Kind  are  the  Palm-Tree,  Poplar ,  Hemp ,  Hops , 
&c.  for  how  fhould  the  Farina  of  the  Male  here  come  to  impregnate  the 
Seed  of  the  Female.  Mr.  To  urn  ef or  t  imagines,  that  the  fine  Down  always 
found  on  the  Fruit  of  thefe  Plants,  may  ferve  inftead  of  Flowers,  and  do 
the  Office  of  Impregnation’;  but  Mr.  Geoffroy  rather  takes  it,  that  the  Wind 
doing  the  Office  of  a  Vehicle,  brings  the  Farina  of  the  Males  to  the 
Females. 

For  the  Manner  wherein  the  Farina  fecundifies,  Mr.  Geoffroy  advances 
two  Opinions,  i.  That  the  Farina  being  always  found  of  a  fulphurous 
Compofition,  and  full  of  fubtile  penetrating  Parts,  falling  on  the  Piftils  of 
the  Flowers,  there  refolves,  and  the  fubtileft  of  its  Parts  penetrating  the 
Subftance  of  the  Piftil  and  young  Fruit,  excite  a  Fermentation  fufficient  to 
open  and  unfold  the  young  Plant ,  contained  in  the  Embrio  of  the  Seed  ;  in 
this  Hypothefis  the  Seed  is  fuppofed  to  contain  the  Plant  in  Miniature,  only 
wanting  a  proper  Juice  to  unfold  its  Parts  and  make  them  grow. 

The  fecond  Opinion  is,  that  the  Farina  of  the  Flower  is  the  firft  Germ,  or 
Bud  of  the  new  Plant,  and  needs  nothing  to  unfold  it,  and  enable  it  to  grow, 
but  the  Juice  it  finds  prepared  in  the  Embiio’s  of  the  Seed. 

I  he  Reader  will  here  obferve,  that  thefe  two  Theories  of  vegetable  Gene* 
ration ,  bear  a  ftri<ft  Analogy  to  thofe  of  Animal  Generation ,  viz.  either  that 
the  young  Animal  is  in  the  Semen  Mafculinum ,  and  only  needs  the  Juice  of 
the  Matrix  to  cherifh  and  bring  it  forth,  or  that  the  Animal  is  contained  in 
tne  Female  Ovum ,  and  needs  only  the  Male  Seed  to  excite  a  Fermentation. 

Mr. 
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Ur.Geoffroy  takes  the  proper  Seed  to  be  in  the  Farina,  becaufe  th°  beft 

hTfTl]  d°r  °C-  d'fc0V,er  the  leaft  Appearance  of  any  Bud  in  the  little  Em- 
b™  s  of  the  Grains,  when  examined  before  the  Apices  have  fired  their 

Piftil  1TThTpar^V,h'fKthe  LeaVe,S  andStamina  be  removed,  and  the 
Eiltil,  or  that  Part  which  becomes  the  Pod,  be  viewed  with  the  Micro 

Sc'ha™  rj"  F1““  b' .ke  lack  g«„  tranfparent  Veficul*, 
which  are  to  become  the  Grains,  will  appear  in  their  natural  Order  but  ftill 

fhewing  nothing  elfe  but  the  mere  Coat  or  Skin  of  the  Grain. 

rucceffivei?bifnrVoarh0n  m'*  ^  Mlf°fe  be  continued  for  feveral  Days 
SiarS  Flowers  as  they  advance,  the  Vef.cula  will  be  found 
to  ‘Well,  and  by  Degrees  to  become  replete  with  a  limpid  Liquor  :  where¬ 
in  when  the  Farina  comes  to  be  fired,  and  the  Leaves  of  the  Flower  to  fall 
we  obferve  a  little  green, Jh  Speck,  or  Globule,  floating  about  at  large  At 
ficft  tnere  is  no  Appearance  of  Organization  in  this  little  Body;  but  in  Timk¬ 
as  it  grows,  we  begin  to  diftinguifh  two  little  Leaves  like  two  Horns  The 
Liq  or  infenfibly  dimimfhes  as  the  little  Body  grows,  till  at  length  the  Grain 
becomes  quite  opake  ;  when  upon  opening  it,  we  find  its  Cavity  filled  wkh 

3  yTi!ngcrP  3nt  ,n  b/Ilnlatu;e’  confifting  of  a  Phmula ,  Radicle ,  and  Lobes 
The  1  ops  or  Apices  fometimes  ftand  ereft  above  their  Chives  or  Sta 
mina  as  thofe  m  Lark-heel  but  generally  hang  a  little  down  by  the  Mid¬ 
dle  like  a  Kidney  Bean  as  in  Mallows,  they  have  for  the  mod  Part  a  double 

ll:  1S  !n  lo™e  bngle,  from  which  they  difburfe  their  Powders 
which  Hart  out,  and  {lands  upon  the  Lips  of  the  Cleft,  as  at  Fig  To 

which  reprefents  one  of  the  Apices  of  the  Flower  of  St.  John's  IVorTlg- 

,  T'16  M-rtlC  rS  °f  thuCfe  fowders  altbo’  bke  Meal  or  Duft,  yet  if  viewed 
hro  a  Microlcope,  they  have  ail  of  them  very  curious  and  regular  Forms 

In  Dogs- Mercury  and  Borage  they  are  extreamiy  fnrall,  but  in  Mallows 
fa.rlyvifible  to  tne  naked  Eye.  In  fome  Flowers  thefe  Powders  are  yellow 
as  in  Dogs-Mercury,  Goats  Rue,  &c.  And  in  fome  of  other  Colours  but 
in  moft  they  are  white  ;  thofe  yellow  Henbane  are  very  elegant  being  to 

£'yS  X'  “  "'hi"  “  S"“W>  “d  in  **  M"*<S  *»  Spar™?  2 

The  Lops  or  Apices  which  contain  the  Farina,  are  for  the  mod  Part  either 
white  or  yellow  fometimes  blue,  but' never  red,  whatever  Colour  the 
Rowers  be  of.  They  differ  in  Pofition,  fometimes  {landing  double  upon  one 
ive,  as  m  Load- Max,  Snap-Dragon,  &c.  In  fome  they  are  fadned^o  their 
Stamina  at  their  Middle,  as  in  Spanijh  Broom,  Hyffop,  Lbeous,  Behrn  T 
in  fome  ereft,  as  ,n  Clematis,  Aufiriaca,  Ladies  Looking-daft,  Rape  Craw- 
f00’&c-  Coded  Arfmat  hath  no  Chives,  but  {land  upon  a  large  Bafe. 

fTT  lNUmber  are  alfo  dlfferent’  in  great  Celandine,  Rofe,  Rape-Crow¬ 
foot  they  are  numerous ;  in  great  Plantain,  and  fome  other  Herbs,  much 
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more  confpicuous  than  the  Foliature  itfelf.  In  Germander  Chickweed ,  they 
are  always  two,  and  no  more  •,  in  fome  they  follow  the  Number  of  the 
Leaves,  efpecially  in  the  Number  five  •,  as  in  Blattaria ,  black  Henbane ,  &c. 
In  Stichwort  and  Lychnis  fylveftris  they  are  ten,  juft  double  to  the  Number 
of  Leaves. 

Their  Shape  is  different,  and  always  very  elegant,  with  great  Variety. 
In  Borage ,  like  the  Point  of  a  Spear ;  in  Blataria ,  Jike  an  Horfe-fhoe  •,  in 
Clematis  like  a  Spatula,  wherewith  Apothecaries  make  their  Mixtures  :  In 
Mallow  like  a  Head-roll ;  in  Hyfop  they  have  one  Cleft  before,  in  Blattaria 
one  round  about  *,  in  Water  Betony  one  at  the  Top  *,  in  Scabious  they  have 
a  double  Cleft,  one  on  each  Side. 

In  Colocynthis  the  Farina  is  not  contained  in  feveral  Thaecas  or  Apices 
{landing  upon  Chives,  but  is  all  of  one  entire  Part,  like  a  thick  Column  in 
the  midft  of  the  Flower,  having  feveral  little  Ridges  or  Furrows  winding 
from  the  Top  to  the  Bottom  round  about,  in  the  Middle  of  each  of  which 
runs  a  Line,  where  the  Skin,  after  fome  Time,  opens  into  two  Lips,  and 
prefents  the  globular  Particles  contained  in  the  Hollow  of  every  Ridge. 

But  where  the  Seeds  are  contained  in  the  Apices,  a  Stilus  or  little  Column 
ftands  upon  the  Top  of  the  true  Seed-Cafe ,  which  is  alfo  regularly  and  va- 
rioufty  figured.  In  Bind-weed  it  hath  a  round  Head  like  that  of  a  great 
Pin.  In  the  common  Bell ,  St  Johnwort ,  &c.  it  is  divided  into  three  Parts.  In 
Gerarium  into  five ;  in  Jfarum  into  fix,  fometimes  the  Head  is  fmooth, 
and  in  others  it  is  befet  with  little  Thorns,  as  in  Hyofcyamus . 

The  Piftil  is  a  little  upright  Part  in  the  Middle  of  the  Calx,  or  the 
Leaves  of  Flowers ,  called  alfo  the  Style. 

It  is  an  efifential  Part  of  a  Flower,  and  the  principal  female  Organ  of 
Generation,  it  being  in  this  that  the  Seeds  or  young  Plants  are  formed.  It 
arifes  from  the  Pedicle  of  the  Flower,  or  the  Center  of  the  Calx,  and  at 
length  becomes  the  young  Fruit,  which  is  fometimes  hid  in  the  Calx,  and 
fometimes  quite  out. 

Its  Figure  is  very  different  in  different  Flowers  ;  in  fome  it  is  a  little 
Stalk,  which  enlarges  at  the  two  Ends,  in  others  a  mere  Stamen  or  Thread, 
fometimes  it  is  round,  fometimes  fquare,  triangular,  oval,  &V. 

Alrnoft  all  Piftils  are  furnifhed  at  Top,  either  with  fine  Hairs,  or  little 
Filaments  difpoled  in  Plumes,  or  are  befet  with  little  Veficles  full  of  a  glu¬ 
tinous  Juice. 

Some  Flowers  have  feveral  Piftils,  or  rather  the  Piftils  terminate  in  fe¬ 
veral  Branches,  which  have  their  Rife  from  as  many  young  Fruits,  or  as 
many  Capl'ulse  containing  Seeds. 

Whatever  Form  the  Piftils  are  in,  they  have  certain  Apertures  at  their 
Tops,  or  Clefts,  continued  their  whole  Length,  to  the  Bafe  or  Embrio  of 
the  Fruit. 

The  Seed  Veffels  confifts  fometimes  of  two,  and  for  the  moft  part  of 
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three  Pieces  •,  for  which  Reafon  they  are  called  Suits,  as  at  abed, 
Pig.  527.  * 

The  outer  Part  of  each  Suit,  according  to  Grew ,  is  its  Floret,  whofe 
Body  or  Tube  is  divided  at  the  Top  (like  that  of  a  Cowflipj  into  five 
Leaves  as  at  b,  which  forms  a  Flower  in  Miniature,  and  is  all  the  Flower 
in  many  Plants,  as  Mugwort ,  Fanfie ,  &c.  Upon  the  Expanfion  of  the  Flo¬ 
ret,  the  next  Part  c,  of  the  Suit  begins  to  appear  from  within  its  Tube,  which 
may  be  called  the  Sheath  (v/ith  refpedl  to  that  within  it).  This  Sheath  in  a 
fhort  Time  divides  at  Top,  through  which  Aperture  the  Blade  d  difplays 
itfelf.  This  is  the  third  Part  of  the  Suit,  and  terminates  in  a  forked  Point, 
about  which  appears  little  Globules. 

In  fome  Flowers  every  one  of  the  before- mention’d  Florets  is  encompafted 
with  an  Hedge  of  Hairs,  and  every  Hair  branched  on  both  Sides,  almoft 
like  a  Sprig  of  Fir,  as  at  cd  in  golden  Rod,  Fig.  530.  which  fhews  one  of 
the  Suits  thereof  as  it  appeared  in  the  Microfcope ,  in  which  at  e  is  the  little 
Column  or  Blade  that  contains  the  Farina,  which  is  alfo  feen  by  itfelf  at  F. 

TheBafe  of  the  Floret  is  generally  cylindrical,  but  fometimes  fquare,  as  in 
French  Marigold^  at  a,  Fig.  531.  and  the  Leaves  thereof,  which  for  the  moft 
part  are  fmooth,  in  the  fame  Flower  are  all  over  hairy.  The  middlemoft 
of  the  three  Parts  or  Sheath  b,  is  ufually  faftned  to  the  Top,  or  elfe  at  the 
Bottom  of  the  Floret,  and  is  rather  indented  than  parted  into  Leaves  :  The 
Surface  feldom  plain  or  even,  but  wrought  into  five  Ridges  and  as  many 
Gutters,  running  almoft  parallel  from  Top  to  Bottom. 

The  inmoft  Part  or  Blade  runs  through  the  Hollow  of  the  two  former 
as  at  a,  Fig.  531.  and  is  faftned  with  the  Floret  to  the  Convex  of  the  Seed 
Cafe  •,  the  Head  and  Sides  of  this  Part  is  always  befet  round  about  with 
Globulets.  In  fome  growing  clofe  to  the  Blade,  as  in  common  Marigold  ; 
and  in  the  French  Marigold,  as  at  Fig.  532.  and  others,  upon  little  (lender 
Stalks.  Thefe,  as  the  Blade  fprings  up  from  within  the  Sheath ,  are  rubbed 
off  and  (lands  like  a  Powder  upon  them  both.  In  fome,  as  in  Chicory ,  they 
feem  to  grow  within-fide  the  Sheath,  as  will  appear  if  it  be  fpht  *  with  a  fmail 
Pin,  as  alfo  in  Knapweed  they  are  very  numerous. 

The  Head  of  the  Blade  is  always  divided  into  two,  and  fometimes  into 
three  Parts,  as  in  Chicory,  Fig.  533.  which  gradually  curl  outwards  after 
the  Manner  of  Scorpion  Grafs. 

This  Defcription  agrees  principally  to  the  corimbiferous  Kind,  as  Tan fy, 
Camomile,  &c.  but  in  Scorzonera ,  Chicory ,  Fig.  533.  Hawk-weed ,  Moufe-ear , 
and  all  the  intibous  Kind,  with  many  more.  The  Fifth  is  feparated  from  the 
Foliature,  fo  as  to  (land  alone  therein,  every  Leaf  a  be  of  the  Flower  having 
a  Piftil  of  its  own  ;  for  which  Reafon  the  Bafe  of  each  Leaf  is  formed  into 
a  littleTube  a,  Fig,  533.  that  inclofes  the  Piftil,  which  commonly  confifts  of 
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a  Sheath  and  Blade  e  ;  the  Leaf  itfelf  anfwering  to  the  Floret  in  other 
Flowers.  The  Blade  (or  rather  Stamina)  is  feen  drawn  out  of  its  Sheath  at 
t  g  of  the  fame  Figure,  and  at  g  the  Head  of  the  Blade  is  open'd  into  three 
Parts,  which  are  full  of  thole  globular  Particles  before-mention’d. 

The  Time  in  which  the  Flower  is  generated,  is  hardly  anywhere,  if  at  all 
taken  Notice  of  among  fo  many  Obfervers  of  Plants.  It  is  therefore  to  be 
remarked,  that  all  the  Parts  of  the  Flower  in  all  Flowers,  are  perfectly  fi- 
nifhed  long  before  they  appear  in  Sight,  ufually  three  or  four  Months,  and 
in  lome  fix.  And  that  in  Perenial  Plants,  thofe  Flowers  which  appear  in 
any  one  Year  are  not  formed  in  that,  but  were  adlually  in  Being  and  intire 
in  all  their  Parts  the  Year  before.  The  Flower  of  Mezeron ,  which  opens 
in  January ,  is  intirely  formed  about  the  Middle  of  Augujl  in  the  foregoing 
Year at  which  Time,  if  the  green  Leaves  of  the  Bud  be  carefully  removed, 
the  Leaves  of  the  Flower  and  Seed-like  Attire,  encompaffmg  the  Seed- 
Cafe,  may  be  diftindtly  feen  when  placed  before  the  Microjcope. 

In  order  to  obferve  the  mealy  Powder  or  Farina ,  let  it  be  gathered  in 
the  midft  of  a  Sun-fhiny  Day  when  all  the  Dew  is  off,  fhake,  or  elfe  gently 
brufii  it  off  with  a  fo  ft  Hair-Pencil  upon  a  clean  Piece  of  white  Paper  *,  then 
breathe  upon  a  fingle  Talc,  and  inftantly  apply  it  to  the  Farina,  which  will 
adhere  to  it.  If  too  great  a  Quantity  of  Powder  flicks  to  the  Talc,  blow 
a  little  of  it  gently  off,  if  not  enough  breathe  on  it  again,  and  touch  the 
Farina  with  it  as  before,  then  fix  it  in  a  Slider  as  before  diredled. 

But  I  would  here  advife  the  Curious  not  to  negledl  an  Examination  of 
the  little  Cells  that  contain  the  Farina,  and  alfo  of  the  Piflils  and  Uteri, 
and  other  Parts  of  Generation  of  the  Flowers. 

Fig.  534,  reprefents  the  Flower  of  St.  Johnwort  a  little  magnified,  in 
which  may  be  feen  the  Stamina  and  their  Apices  furrounding  the  Seed-Cafe. 
Fig.  529,  is  one  of  the  Apices  more  magnified. 

Fig.  530,  reprefents  one  Suit  of  golden  Rod  Flower,  confifting  of  a 
Seed-Cafe  A,  and  a  Stamina  e,  one  of  which  is  feen  by  itfelf  at  F. 

Fig.  531,  fhews  one  of  the  Suits  of  French  Marigold ,  or  Flos  Africanus 
magnified,  of  which  there  are  about  12  in  one  Flower,  each  confifting 
of  three  Pieces,  the  middlemoft  of  which  is  feen  alone  at  Fig.  532. 

Fig.  535?  reprefents  one  Suit  of  Chry  [anthemum-Creet^  confifting  alfo  of 
three  Pieces,  of  which  there  are  about  80  in  one  Flower. 

Fig.  536,  exhibits  one  Suit  of  Knapweed  magnified,  confifting  of  three 
Pieces,  a  b  is  the  Seed-Cafe,  at  the  Bottom  of  every  Suit. 

Fig.  53  7,  is  a  micrdfcopick  Reprefentation  of  one  of  the  Suits  of  a  Ma¬ 
rigold. ,  of  which  there  are  about  40  in  one  Flower. 

Fig*  533?  reprefents  the  Piftil  and  Blade,  proper  to  each  Leaf  in  the 
Flower  of  Chicory. 

Fig-  538,  reprefents  one  of  the  Flowers  in  the  Bud  of  Mezeron  perfe&ly 
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formed  in  all  its  Parts  the  Year  before  it  appears,  but  differs  in  Shape  as 
a  Fcetus  doth  when  newly  formed.  ‘  r 

Fig-  539’  faews  the  fame  Flower  cut  open,  wherein  may  be  feen  the 
fpermatick  Thecae  and  the  Uterus. 


CHAP.  XL. 

Of  the  Fruit  of  an  j4pple,  Lemon ,  Cucumber,  and 

Tear. 
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'T'  H  E  general  Compofition  of  all  Fruit  is  one,  that  is,  their  effential 
A  Parts  are  in  all  the  fame,  and  but  a  Continuation  of  thofe  which  have 
been  already  obferved  in  the  other  Parts  of  a  Plant.  Yet  from  the  different 

Conflitutions  and  Tindures  of  thofe  Parts,  the  feveral  Varieties  in  Fruits 
proceed. 

An  Apple  confifts  of  a  Skin,  Parenchyma,  Veffels  and  Core,  the  Paren¬ 
chyma  or  Pulp  is  the  fame  with  that  of  the  Bark  of  the  Tree,  as  is  apparent 
not  only  from  the  vifible  Continuation  thereof,  from  the  one  through  the 
Stalk  into  the  other,  but  alfo  from  their  Structure,  being  both  compofed  of 
Bladders,  with  this  Difference,  that  whereas  in  the  Bark  they  are  very 
fmall  and  fpherical  (as  may  be  plainly  feen  when  viewed  through  the  Mi- 
crofcope ,)  here  they  are  oblong  and  very  large,  in  Proportion  to  the  Size 
and  Tendernefs  of  the  Fruity  being  all  uniformly  ftretched  out  by  the  arch¬ 
ing  of  the  Veffels,  from  the  Core  towards  the  Circumference  of  the  Apple. 

The  Veffels,  as  in  the  other  Parts  of  a  Plant,  are  fucciforous,  and  for  Air, 
both  the  Branches  of  the  former  and  the  fingle  Veffels  of  the  latter  are  ex¬ 
tremely  fmall,  running  every  where  together  not  collateral,  as  Veins  and 
Arteries  do  in  Animals,  but  the  latter  fheathed  in  the  former. 

They  are  diftributed  into  twenty  principal  Branches,  the  ten  outermofl 
a  little  within  the  Apple,  are  diverted  from  a  {freight  Line  into  fo  many 
Arches  ;  from  which  a  few  fmall  Branches  are  without  any  Order  difperfed 
through  the  Apple  ;  the  five  middlemoft  and  the  five  inmoft  run  in  a  {trait 
Line  as  far  as  the  Core,  and  are  there  diftributed  into  as  many  lelfer  Arches, 
the  former  at  the  outer  and  the  latter  at  the  inner  Angles  of  the  Core,  upon 
which  laft:  the  Seeds  hang. 

All  thefe  main  Branches  meet  together  at  the  Top  of  the  Apple ,  where 
originally  they  all  ran  into  the  Flower. 

A  Lemon  hath  a  three-fold  Parenchyma,  feemingly  derived  from  each 
other ;  the  Texture  upon  every  Derivation  being  fomewhat  altered,  by 
being  made  more  clofe  and  elaborate.  The  outmoft  called  the  Rind,  hath 
the  molt  open  and  coarfefl:  Texture,  being  compofed  of  the  largeft  Threads, 

and 
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and  thefe  wove  up  into  larger  Bladders.  Thofe  little  Cells  which  contain 
the  effential  Oil  oh  the  Fruit,  and  (land  near  the  Surface  of  the  Rind,  are 
fome  of  the  fame  Bladders,  but  more  dilated. 

From  this  outmoft  Parenchyma,  nine  or  ten  Infertions  are  produced, 
betwixt  as  many  Portions  of  the  pulpy  Part  towards  the  Center,  where 
they  all  unite  into  one  Body,  anfwerable  to  the  Pith  in  the  Trunk  or  Root 
of  the  Tree  ;  and  are  a  confpicuous  Demonftration  of  the  Communication 
between  the  Bark  and  Pith. 

•Throughout  this  Parenchyma  the  Veffels  are  difperfed,  but  the  chief 
Branches  Hand  on  the  inner  Edge  of  the  Rind,  and  the  outer  Edge  of  the 
Pith,  juft  at  the  Extremities  of  every  Lamellae  from  thofe  Branches  at  the 
Edge  of  the  Pith  •,  other  little  and  very  fhort  ones  fhoot  into  the  Pulp  of 
the  Fruity  upon  which  the  Seeds  are  appendant.  In  the  Center  of  the  Pith 
are  eight  or  nine  in  a  Ring,  which  run  through  the  Fruit  up  to  the  Flower. 

Between  the  Rind  and  Pith,  and  thofe  feveral  lamelated  Infertions  which 
join  them  together,  ftands  the  fecond  Sort  of  Parenchyma,  being  clofer 
and  liner,  and  divided  by  the  Lamels  into  feveral  diftind  Bodies,  every  one 
of  them  being  an  entire  Bag  •,  in  every  one  of  which  the  third  Parenchyma 
is  contained  ;  which  is  alfo  a  Clufter  of  other  Jeffer  Bags,  all  disjoined  from 
one  another,  each  having  their  diftind  Stalks  of  feveral  Lengths,  by  which 
they  are  all  faftned  to  the  utmoft  Side  of  the  great  Bag  wherein  they  are 
contained.  Within  thefe  leffer  Bags  alfo  the  Micro fcofe  can  fhew  many 
Hundreds  of  Bladders,  confifting  of  extremely  fine  Threads,  as  it  were 
wove  together  into  that  Figure  ;  and  within  thefe  Bladders  lies  the  acid 
Juice  of  the  Lemon. 

A  Cucumber  hath  alfo  a  three-fold  Parenchyma,  the  outermoft  is  derived 
from  the  Bark,  which  being  expofed  for  fome  Time  to  dry,  and  then 
tranfverfly  cut  with  a  Razor ;  not  only  the  Bladders  but  alfo  the  Threads 
whereof  the  Bladders  confift,  are  plainly  vifible  when  viewed  through  the 
Microfcope. 

Throughout  this  Parenchyma  are  difperfed  the  Sap  Veffels,  in  ten  or 
twelve  very  large  Branches ,  each  of  which  embofoms  another  of  Air 
Veffels. 

The  middle  Parenchyma  is  derived  from  the  Pith,  and  divided  into 
three  triangular  Columns,  within  which  are  a  diftind  Sort  of  Sap  Veffels, 
whence  feveral  fmall  and  fhort  Fibres  fhoot  into  the  inmoft  Parenchyma, 
whereupon  the  Seeds  do  hang. 

The  inmoft  Parenchyma  wherein  the  Seeds  do' lie  (and  which  anfwers 
to  the  Pulp  of  a  Lemon)  feems  to  be  produced  from  the  Seed-fibres,  by 
three  Infertions  from  the  Columns,  and  as  many  from  the  outmoft  Paren¬ 
chyma,  and  thefe  reinferted ;  it  is  divided  into  fix  triangular  Bodies,  and 
every  Triangle  into  three  Ovals. 

A  Pear ,  befides  the  Skin,  confifts  of  a  two-fold  Parenchyma  of  Veffels, 
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tartar  eons  Knots ,  or  Grains ,  and  a  Cot  ;  the  Skin  when  viewed  in  the  Mf 
crofcope ,  appears  to  be  lined  with  a  great  Number  of  thefe  tartareous  Grains, 
which  are  alfo  difperfed  round  about  the  Fruit,  for  about  theThicknefs  of 
the  Third  of  an  Inch,  as  will  appear  on  applying  a  tranfverfe  Slice  of  a 
Pear  to  the  Microfcope. 

The  outer  Parenchyma  is  of  the  fame  Original  and  general  Structure  as 

in  an  Apple,  but  the  Bladders  not  altogether  fo  long  with  refpetf:  to  their 
Breadth. 

The  Bladders  here  have  alfo  a  different  Pofition  from  that  they  have  in 
an  Apple,  being  in  that  all  ftretched  out  towards  one  common  Center, 
which  is  that  of  the  Apple  itfelf.  But  here  they  every  where  bear  a  Refpedt 
to  the  faid  tartareous  Grains,  every  Grain  being  the  Center  of  a  certain 
Number  of  Bladders. 

Throughout  this  Parenchyma,  the  Veffels  for  Sap  and  Air  are  likewife 
difperfed  into  fifteen  principal  Branches.  The  five  utmoft  make  as  many 
Arches,  but  commonly  not  fo  deep  as  in  an  Apple  j  from  thefe  fome  ffnall 
Fibres  are  difperfed  throughout  the  Parenchyma.  The  ten  inner  Branches 
proceeding  to  the  Seed,  and  from  thence  with  the  other  five  to  the  Flower, 

Next  the  Core  (lands  the  inner  Parenchyma,  confiding  of  fmall  roundifh 
Bladders,  anfwerable  to  that  of  the  Pith,  from  which  it  feems  to  be 
derived. 

Between  this  and  the  outer  Parenchyma,  the  faid  tartareous  Grains  begin 
(firft)  to  (land  nearer  together,  to  grow  bigger,  and  of  a  more  unequal  Sur¬ 
face  ;  and  by  Degrees  to  unite  into  a  Body,  in  fome  Pears ,  and  efpecially 
towards  the  Cork,  they  are  almoft  as  hard  as  a  Plumb-Stone. 

On  cutting  a  Pear  lengthwife,  through  its  Center,  thefe  tartareous  Grains 
will  be  apparent. 

At  the  Bottom  of  the  Core  in  mod  Pears,  and  a  little  below  the  Center 
of  the  Fruit,  is  a  Kind  of  umbelical  Knot ;  from  whence  extends  a  Freight 
Channel,  which  opens  at  the  Middle  of  the  Cork  or  Stool  of  the  Flower, 
fcarce  wide  enough  to  admit  the  fmalled  Pin.' 

Sec  t.  II. 

Of  a  Plumb,  and  fame  other  Fruits  of  the  fame  Kind. 

A  Plumb  confifls  of  a  Parenchyma,  the  two  general  Kind  of  Veffels,  and 
a  Stone ;  and  in  Proportion  to  the  Bulk  of  the  Fruit,  hath  more  Vef¬ 
fels  than  an  Apple  or  Pear.  Alfo  in  Plumbs ,  all  thefe  Veffels  are  braced  to¬ 
gether  into  one  uniform  Piece  of Net-Work^  every  where  terminating  at  an 
equal  Didance  from  the  Circumference,  the  Skin  is  fibrous  and  tough. 

The  Stone  is  compofed  of  two,  or  rather  three  diftindt  Parts,  one  of  them 
the  Lining,  taking  its  Rife  from  the  Parenchyma,  which  the  Seed  Branch 
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brings  along  with  it,  through  the  Channel  in  the  Side,  and  at  laft  into  the 
Hollow  of  the  Stone,  and  is  there  fpread  all  over  it. 

The  Foundation  or  Ground  of  the  outer  and  more  bulky  Part  of  the 
Stone,  is  the  inner  Part  of  the  Parenchyma,  upon  which  the  tartareous  Parts 
of  the  Sap  are  continually  precipitated,  and  thereby  petrified,  as  appears  on 
comparing  the  feveral  Ages  of  the  fame  Fruit  together;  on  the  Surface  of 
many  Stones,  fome  of  the  faid  tartareous  Parrs  appear  in  diftincff  Grains. 

An  Apricock  is  of  the  Plumb  Kind,,  but  fome  Things  are  herein  better 
obferved,  as  fir  ft  the  Pofition  of  the  Bladders  of  the  Parenchyma  ;  for  the 
tartareous  Parts  of  the  Sap,  not  being  here  difperfed  in  little  Grains,  through¬ 
out  the  Fruit  as  in  a  Pear ,  but  are  all  thrown  off  into  the  Stone  ;  there¬ 
fore  the  Bladders  all  radiate  exactly  to  the  Center  of  the  Stone,  conveying 
thereto  the  feculent  Sap,  in  fo  many  little  Streams.  This  is  beft  feen  when 
the  Fruit  is  full  ripe. 

The  gradual  Tranfmutation  of  the  inner  Part  of  the  Parenchyma  into  a 
Stone,  is  alfo  more  apparent  in  this  Fruit,  and  fo  are  the  three  Coats 
which  ferve  for  the  Generation  of  the  Seed  ;  being  now  all  very  diftindt  and 
remarkable. 

A  Peach  hath  a  much  bigger  Stone,  and  therefore  when  full  ripe,  it  hath 
a  more  defecated  or  better  refin’d  Juice  ;  the  Reafon  why  the  Stone  is  fo 
great,  is  becaufe  the  Veffels  run  fo  numeroufly  through  the  Body  of  it;  and 
fo  caufe  a  more  copious  Perforation  of  the  Lfces  therein. 

A  Cherry  is  likewife  nearly  related  to  a  Plumb ,  but  the  Bracement  or  Re¬ 
ticulation  of  the  Veffels,  is  here  carried  on  farther,  fo  as  to  be  all  round  a- 
bout  contiguous  to  the  Skin. 

A  IValnut  is  a  Nuciprune ,  or  between  a  Plumb  and  a  Nut,  for  the  Rind 
anfwers  to  the  Pulp,  and  the  Shell,  as  the  Stone,  is  alfo  lined  ;  but  the 
Seed-Vejfels ,  which  in  a  Plumb  run  thro’  a  Channel,  made  on  Purpofe  in  the 
Stone,  do  here  enter  as  in  a  Nut,  at  the  Center  of  the  Shell ;  by  which 
Means  they  are  inverted  with  a  more  fair  Parenchyma. 

Sect.  III. 

Of  the  Grape. 

A  Crape  is  as  it  were  a  Plumb  with  two  Stones,  for  their  Thicknefs  -are 
as  hard  as  any  other.  The  principal  Fibres  run  diredtly  between  the 
Stones ;  and  the  fmaller  Fibres,  and  make  only  one  fingle  Net ;  near  the 
Circumference  they  all  meet  together  at  the  Top  of  the  Grape.  Many  lig- 

nous  Fibres  are  alfo  mixed  with  the  Skin  itfelf,  whereby  it  becomes  very 
thick  and  tough. 

The  Parenchyma,  or  Pulp  of  a  Grape  feems  to  be  derived  from  the  Pith, 
at  leaft  as  far  as  the  Reticulation  of  the  Fibres. 


CHAP. 


(  'L'll  ) 

C  H  A  P.  XLL 

The  Anat omical  Preparation  of  Vegetables. 

THofe  Leaves  of  Plants  are  only  fit  for  this  Purpofe,  whofe  internal 
Structure  is  compofed  of  woody  fibres,  and  are  of  a  pretty  o-ood 
1  hicknefs,  as s  the  Leaves  of  Oranges,  Lemons ,  JeJfamin ,  Bays ,  Rofes,  Cher¬ 
ries,  Apncocks ,  Peaches ,  Plumbs,  Apples,  Pears,  Poplars,  Pines,  Oaks , 

&C.  3  3 

I  heie  are  feveial  other  that  have  no  woody  Fibres  or  Veins,  but  thefe 
diffolve  without  feparating,  as  thofe  of  and  Lime-Trees . 

1  he  Leaves  are  to  be  gather’d  *  in  or  when  they  are  full 

grown,  and  have  not  been  damaged  .by  Worms ,  or  Caterpillars  y  put  them 
into  an  earthen  Pot  or  large  Glafs,  with  a  good  deal  of  Rain-Water .  The 
a°C  kept  uncover’d  ;  and  fo  expos’d  to  the  Sun,  or  open 

Air.  The  Leaves  mud.  be  quite  cover’d  with  Water,  and  as  it  evaporates 
,a  frefh  Quantity  mud  be  pour’d  in.  In  about  a  Month’s  Time,  feme  of 
the  Leaves  will  begin  to  putrify,  but  the  others  mud  be  kept  two  Months 
longer.  When  the  two  external  Membranes  begin  to  feparate,  and  the 
green  Subdance  of  the  Leaf  to  grow  liquid,  then  it  is  Time  to  perform  the 
Operation.  The  Leaf  is  to  be  put  into  a  white  and  dat  earthen  Plate  or 
Difh,  filled  with  clear  Water;  then  upon  gently  fqueezing  it  with 
the  Finger,  it  will,  open  on  one  Side,  and  the  green  Subdance  will 
run  out ;  immediately  on  that  the  two  outer  Membranes  mud  be  dripp’d 
off,  chiefly  in  the  Middle,  and  along  the  Nerves,  where  they  adhere  clofely. 
If  there  be  once  an  Opening,  they  wiil  go  off  very  eafily  ;  the  Skeleton  that 
remains  between,  is  afterwards  wafhed  in  clean  Water,  and  kept  between 
the  Leaves  of  a  Book. 

The  Method  of  preparing  Fruits,  as  Apples ,  Plumbs,  Cherries ,  Peaches, 
and  the  like,  is  as  follows  : 

^  i  ne  fined  and  larged  Pears,  that  are  foft  and  not  dony,  are  fitted  for 
this  Purpofe  ;  fird  pare  them  nicely,  without  fqueezing  them,  taking  Care 
not  to  hurt  the  Stalk  or  Crown  ;  then  put  them  into  a  Pot  of  Rain  or  frefh 
fpring  Water,  cover  it  and  let  them  boil  gently,  till  they  become  throughly 
foft ;  then  take  them  out,  and  put  them  into  a  Bafon  of  cold  Water,  then 
take  out  one  of  them,  and  holding  it  by  the  Stalk  with  one  Hand,  and 
with  one  Finger  and  the  Thumb  of  the  other  Hand,  rub  the  Pulp  o-ently 
off,  beginning  near  the  Stalk,  and  rubbing  equally  towards  the  Apext  and 
you  will  eafily  fee  in  the  Water  how  the  Pulp  feparates  from  the  Fibres, 
which  being  tendered  near  the  Extremities,  there  the  greated  Care  mud  be 
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taken.  No  Inftrument  is  of  U fe  in  this  Operation,  except  lad  of  all  a 
Penknife,  to  feparate  the  Pulp  flicking  to  the  Core.  In  order  to  fee  how 
the  Operation  advances,  fling  away  the  muddy  Water  from  Time  to  Time 
and  pour  on  clean.  All  being  feparated,  the  Skeleton  is  to  be  preferved  in 
Spirits  of  Wine,  the  fame  is  to  be  obferved  with  Apples ,  Plumbs  Peaches 
and  the  like.  9  9 

Carrots ,  and  other  Roots,  that  have  woody  Fibres,  muft  be  boiled  with¬ 
out  paring,  till  they  grow  foft,  and  the  Pulp  comes  off ;  not  only  feveral 
Sorts  of  Roots,  but  like  wife  the  Barks  of  feveral  Trees,  may  be  reduced  in¬ 
to  Skeletons,  prefenting  rare  and  curious  Views  of  Vegetables. 

CHAP.  XLII. 

To  prejerve  the  Specimens  of  Plants. 

P  Repare  two  Iron  Plates  as  large  as  the  Specimens  you  intend  to  preferve, 
let  them  be  pretty  thick,  and  very  fmooth  on  one  Side,  with  Holes 
for  Screws  at  each  Corner  •,  then  take  your  Flowers,  Leaves,  See,  when  full 
ripe,  and  of  their  true  Colour,  fpread  them  on  a  brown  Paper,  with  the 
Leaves  as  diftindt  as  you  can  •,  if  the  Flowers  are  large,  more  Paper  muft  be 
laid  under  them  ;  and  if  thick  you  may  pare  away  half  thereof,  as  alfo  of 
the  Stalk  fo  as  to  lie  flat ;  then  put  thefe  between  the  Iron  Plates,  ferew 
them  faft,  and  fet  them  in  an  Oven  for  two  Hours  ;  after  which  take  out 
the  Flowers,  and  with  a  Brufli  dipp’d  in  equal  Quantities  of  Aqua  forth, 
and  Aqua  vita,  or  Brandy,  pafs  over  the  Leaves  and  Flowers ;  then  lay 
them  to  dry  on  frefli  brown  Paper,  and  take  the  Quantity  of  a  Walnut  of 
Gum  Dragon,  which  in  lefs  than  24  Hours  will  be  diffolved  in  a  Pint  of 
Water,  and  with  a  Brufh  rub  the  Back-fides  of  the  Leaves  and  Flowers  to 
make  them  ftick  ;  then  lay  them  in  your  Paper-Book,  and  they  will  always 
look  frefh.  *  ; 

CHAP.  XLIII. 

Of  Charcoal,  or  burnt  Vegetables. 

(pilarcoal,  or  a  V °ge table  burnt  black,  affords  an  Objedt  no  lefs  pleafant 
t  an  inftruftive ;  for  if  a  fmall  Piece  of  Charcoal  be  fuddenly  broke,  it 
will  appear  to  have  a  very  fmooth  Surface,  but  if  examined  by  the  Micro- 
fcope.  Abundance  of  Pores  are  difcoverable  in  many  Kinds  of  Wood,  ranged 
round  the  f  ith  both  in  a  circular  and  a  radiant  Order  •,  and  mod  of  thefe 
i0  exceec*in8  frnall,  and  fo  clofe  to  each  other,  that  but  a  very  little  Space  is 

left 
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left  between  them  to  be  filled  with  a  folid  Body.  Thefe  Pores,  or  rather 
Tubes,  are  foextreamly  fmall,  that  in  a  Line  of  them  Part’ of  an  Inch 
Jong,  Mr.  Hook  reckoned  no  lefs  than  150,  therefore  in  a  I.ine  an  Inch  Jong 
were  no  lefs  than  2700  Pores,  and  in  a  circular  Area,  or  of  a  Stick  of  an 
Inch  Diameter,  are  contained  5,725,350  Pores  or  minute  Tubes,  *  a  Num- 
oer  that  to  fome  perhaps  may  feem  incredible,  were  they  not  left  to  the 
Judgment  of  their  own  Eyes  to  the  Truth  thereof.  In  Cocus,  black  and 
green  Ebony ,  Lignum  Vita ,  &c.  thefe  Perforations  are  abundantly  fmaller 
than  thofe  of  foft  light  Wood  ;  fo  prodigioufly  curious  are  the  Contrivances, 
Pipes  or  Sluices,  thro’  which  the  Juice  of  Vegetables  are  conveyed. 

To  prepare  or  make  Charcoal  of  any  Kind  of  Wood, 
in  order  to  examine  it  with  the  Microfcope. 

The  Body  to  be  charred  or  coaled  may  be  put  into  a  Crucible,  aPiece 
of  a  Mufket  Barrel,  a  Pot,  or  any  other  Veffel  that  will  endure  to  be  made 
red-hot  in  the  Fire  without  breaking  ;  cover  it  over  with  Sand,  fo  that  no 
Part  of  it  be  expofed  to  the  open  Air.  Then  fet  it  into  a  good  Fire,  and 
keep  it  there  till  the  Sand  has  continued  hot,  for  a  Quarter,  Half,  an  Hour, 
or  two,  more  or  lefs,  according  to  the  Nature  and  Bignefs  of  the  Body’ 
1  hen  take  it  out  of  the  Fire,  and  let  it  lie  till  the  Sand  be  very  near  cold! 

The  Wood  may  be  taken  out  of  the  Sand  well  charr’d,  and  clear’d  of  ali 
its  watery  Parts,, 

CHAP,  XLIV. 

Of  the  Texture  of  Cork, 

if  b  an  exceeding  thin  Slice  of  Cork  be  cut  off  with  a  very  fharp  Penknife 
A  or  Razor,  and  applied  to  the  Microfcope,  in  an  Ivorv  Slider,  or  held  be! 
tween  the  Nippers,  it  will  appear  to  be  all  perforated  and  porous ;  having 
but  a  little  folid  Subftance  in  Proportion  to  the  empty  Cavity,  as  is  mani- 
feft  on  a  Sight  of  Fig.  540.  Thefe  Pores  are  not  very  deep,  but  confift 
....  of  many  little  Cells,  feparated  out  of  one  continued  long  Pore,  by  certain 
; '  Diaphragms,  f  vifible  in  Fig.  B,  which  reprefents  them  fplit  the  long  ways  - 
Hence  the  Microfcope  informs  us,  that  the  Lightnefs  of  Cork  proceeds  from 
its  being  a  very  fmall  Quantity  of  a  folid  Body,  extended  into  exceeding  large 
Dimenfions,  and  alfo  why  it  is  a  Body  fo  very  unapt  to  fuck  in  Water,  and 
confequently  to  preferve  itfelf  floating  on  the  Top  thereof,  tho’  left  on  it 
never  fo  long ;  and  why  it  is  able 'to  confine  Air  in  a  Bottle,  tho’  confi- 
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derably  condenfed,  and  p  re  fling  very  drongly  to  procure  a  Paflage  with¬ 
out  admitting  the  lead  Bubble  to  pals  through  its  Subdance.  As  to  the 
firfl,  the  Microfcope  hath  informed  us  that  the  Subdance  of  Cork  is  filled 
with  Air,  and  that  this  Air  is  perft&ly  inclofed  in  little  Boxes  or  Cells  di- 
ftinft  from  each  other:  This  therefore  makes  it  very  plain,  that  neither 
Water  nor  any  other  Air  can  eafily  infinuate  itfeir  into  them,  their  being 
already  within  them  an  intus  exiftens  ;  *'  for  this  Reafon  Pieces  of  Cork  are 
good  Floats  for  Nets  and  Stopples  for  Vials,  &c.  and  is  capable  of  being 
com preffed into  a  twentieth  Part  of  its  ufual  Dimenfions,  and  to  reftore  it- 
felf  to  its  former  State  by  means  of  the  included  Air  in  the  before-oblerved 
condiment  Cells  or  Bladders.  Mr.  Hook  told  feveral  Lines  of  thefe  Pores, 
and  found  that  there  were  generally  about  60  placed  Endwife  in  a  Line  of 
the  -rY  Part  of  an  Inch  long:  Whence  there  mud  be  1 160  in  the  Length 
of  an  Inch,  and  in  a  fquare  Inch  1166400  ;  therefore  a  cubick  Inch  mud 
contain  1259712000,  a  Thing  almod  incredible,  did  not  thz  Microfcope 
a  dure  us  of  it  by  ocular  Demonftration.  If  you  cut  off  a  Piece  from  a  Board 
of  Cork  tranfverfiy  to  the  Flat  of  it,  you  will  as  it  were  lplit  the  Pores, 
which  will  appear  jud  as  they  are  reprefeoted  at  Fig.  B,  but  if  a  very  thin 
Piece  be  cut  off  parallel  to  the  Plane  of  it,  the  Pores  of  it  will  be  tranfverfiy 
divided,  and  will  appear  as  exprefled  in  Fig.  A. 

CHAP.  XLV. 

Sect.  I. 

Of  a  Tlant  growing  on  the  blighted,  or  yellow  Specks 
of  Damask-rofe  Leaves,  Bramble  Leaves,  &c. 

IT  is  ohiervable  that  in  the  Months  of  June,  July ,  Augufi,  and  Septem¬ 
ber,  that  many  of  the  green  Leaves  of  Rofes  begin  to  dry  and  grow  yel¬ 
low,  but  efpeciaily  the  Leaves  of  the  old  Shrubs  of  Bamajk  Rofes,  are  all 
ipotted  with  yellow  Stains,  and  the  Under-fides  jud  againd  them  have 
little  yellow  Hillocks  of  a  gummy  Subdance,  and  feveral  of  them  have  fmall 
black  Spots  in  the  midd  of  thole  yellow  ones.  Upon  examining  thefe  with 
the  Microfcope ,  Multitudes  of  little  black  Bodies  like  Seed-cods  were  per¬ 
ceived  to  lpring  out  of  feveral  fmall  yellow  Knobs,  and  to  be  fadned  to 
thefe  Knobs  by  a  fmall  Straw-coloured  and  tranfparent  Stem,  many  of  thole 
Hillocks  were  bare  as  if  thofe  Bodies  lay  yet  concealed,  as  at  G,  Fig.  541. 
In  others  they  were  jud  fpringing  out,  as  at  A  ♦,  in  others,  as  at  B,  they 
were  jud  out,  with  very  little  or  no  Stalk  ;  in  others,  as  at  C,  the  Stalks 
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plainly  appear }  in  others  and  at  D,  thofe  Stems  were  grown  bi^»r  Ld 
larger ;  and  in  others  asEF,  £*.  thofe  Stems  and  Cods  were  £0™  a 
great  deal  bigger,  and  the  Stalks  more  bulky  about  the  Root  and  verv 
much  tapered  towards  the  Top:  As  they  increafed  in  Bulk  they  be^an  to. 
turn  their  Tops  towards  their  Roots,  in  the  fame  Manner  as  thir  f 

,,  obfaved  „  do  The  whole  Square  of  this  wg 

o.  a  Rofe-Leaf  no  bigger  than  the  Letter  H.  r  . 1 

Theie  kind  of  vegetable  Sprouts  are  to  be  found  on  feveral  Kinds  of  Rofe- 

in  fuch’ciufte^  th-^  or  °f ' SorCs  °fBriars>  and  on  Bramble  Leaves 
Scab  on  *e  Bac’khde  oOheTea/.  “  ‘  “ack  SF»‘  “ 

Sect.  II. 

Of  Mouldinefs,  or  the  Trincipals  of  Vegetation  an- 

fmgfrom  Tutr  if  action. 

yfK  Leeuwenhoek  obferved,  that  Mouldinefs  on  Skin,  Flefh,  or  other 

I  u  To'1?!’  dl?or®  UP  fi1*  with  a  Freight  tranfparent  Stalk,  in  which  a 
globular  Subftance  rifes  that  commonly  fettles  at  the  Top  of  the  Stalk 

cr  nrISflf0  'TWed  by!an,0t  ler  GIo.bl,Ie  driving  out  the  firF  either  on  the  Side 
r  e  f°P’  atlQ  tbat  again  >s  fucceeded  by  a  third,  &V.  all  which  form 
on  the  S talk  one  great  Knob,  much  thicker  than  the  Stalk  itfelf;  and  this 
large  Knob  burfting  afunder  reprefents  a  kind  of  Bloffoms  with  Leaves.  *  ‘ 

1  he  blue,  white,  and  feveral  Kinds  of  hairy  mouldy  Spots  that  are  ob 
iervable  on  divers  Kinds  of  putrify’d  Bodies,  whether  animal  or  vegetable 
Subftances,  fuch  as  the  Skin,  raw  or  drefs’d  Flejk,  Blood,  Humours. , Milk, 
eefe,&e c.  or  lotten  fappy  Wood,  Herbs,  Leaves,  Barks,  Roots,  &c.  are  a 
cind  or  fmall  but  varioully  figured  Mujhrooms  «,  a  Specimen  of  which  is 
reprefented  at  fig  542.  which  is  nothing  elfe  but  the  microfcopick  Ap¬ 
pearance  of  a  fmall  white  Spot  of  hairy  Mould  found  upon  the  Covers  of 
a  Book  that  was  bound  in  Sheep’s  Skin.  Thefe  Spots  appeared  through  the 
Lfcrofcope  to  be  a  very  pretty  fliaped  vegetative  Body,  which  Fiot  out 

Multitudes  of  long  and  flender  cylindrical  Stalks,  not  exadly  Freight  but 

bent  with  the  Weight  ot  a  round  white  Knob  growing  upon  the°Top  of 
each  as  at  AAA ,  others  a  little  oblong  as  at  B,  others  5  lit*  broker,  £  « 

p  and  othei_?  that  were  burft  afunder  forming  a  kind  of  Bloffoms  with 
weaves  as  at  JLa  i 
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Sect.  III. 

Of  Mo/s 3  &c. 

OSS  is  a  Plant  no  lefs  worthy  a  microfcopick  Confideration  than 
the  mod  elegant  Plant  that  grows,  and  for  its  Shape  and  Beauty  may  be 
compared  with  any  other.  It  has  a  Root  almoft  like  a  feedy  Parfnip ,  Fig. 
543.  furnifhed  with  fmall  Strings  and  Suckers,  all  of  them  being  as  curioufly 
branched  as  the  Roots  of  much  bigger  Vegetables ;  from  this  fprings  the 
Stem  or  Body  of  the  Plant,  which  is  finely  creafed  or  fluted  •,  on  the  Sides 
of  this  are  clofe  and  thickly  fet  a  Multitude  of  well  fliaped  Leaves,  fome  of 
them  of  a  roundifli,  others  of  a  longer  Shape  ;  all  the  Surface  on  each  Side 
the  Leaf  is  curioufly  cover’d  with  a  Multitude  of  little  oblong  tranfparent 
Bodies,  as  at  D,  Fig.  546.  From  the  Tops  of  the  Leaves  proceeds  a  tranf¬ 
parent  Hair  or  Thorn  :  The  Stem  fhoots  out  into  a  long  round  Stalk,  which 
on  cutting  is  found  to  be  hollow  without  any  Knot  or  Stop,  from  its  Bot¬ 
tom  where  the  Leaves  encompafs  it,  to  the  Top  on  which  grows  a  large 
Seed-Cafe  A,  covered  with  a  thin  and  more  whitifh  Skin  B,  Fig.  544. 
terminated  in  a  long  thorny  Top,  which  at  firfl:  covers  all  the  Cafe,  and  by 
degrees,  as  that  fwells,  the  Skin  cleaves,  and  at  lafb  falls  off  together  with  its 
thorny  Top,  leaving  the  Seed-Cafe  to  ripen,  and  fcatter  its  Seed,  at  a  Place 
underneath  this  Cap  B,  which  before  the  Seed  is  ripe  appears  like,  a  fluted 
Metal  Button,  without  any  Hole  in  the  Middle  •,  but,  as  it  ripens,  the  But¬ 
ton  grows  bigger,  and  a  Hole  appears  in  the  Middle  of  it  E,  Fig.  545.  out 
of  which,  in  all  Probability,  the  Seed  falls  •,  for  as  it  ripens  by  the  Provi- 
flon  of  Nature  that  End  of  this  Cafe  turns  downwards.  On  opening  le- 
veral  of  thefe  dry  red  Cafes  F,  they  were  found  to  be  quite  hollow  ;  where¬ 
as  when  they  were  cut  afunder  with  a  fliarp  Penknife  when  green,  in  the' 
Middle  of  this  great  Cafe  was  found  another  fmall  round  Cafe,  the  Ii> 
terftices  between  the  two  Cafes  being  filled  with  Multitudes  of  ftringy  Fibres 
which  feemed  to  fufpend  the  leffer  Cafe  in  the  Middle  of  the  other,  in 
which  without  doubt  the  Seeds  were  contained  ;  it  grows  on  the  rotten 
Parts  of  Stone ,  Bricks ,  IVood ,  Bones ,  Leather ,  &c. 

This  fmall  Vegetable  is  wanting  in  nothing  of  the  Perfedlions  of  the 
moft  confpicuous  and  vaftefl:  Vegetables  of  the  World,  and  defer ves  to  be 
ranged  in  as  high  a  State  ;  for  we  do  not  know  but  that  all  the  Contrivances 
and  Mechanifm  requiflte  to  a  perfedi  Vegetable,  are  crowded  into  exceed¬ 
ingly  lefs  Room  than  this  of  Mofs  ;  for  that  Plant  already  deferibed,  which 
grows  on  Rofe-Leaves ,  is  fo  exceeding  fmall  that  near  1000  of  them  would 
hardly  make  the  Bignefs  of  one  Angle  Plant  of  Mofs\  and  by  comparing 
the  Bulk  of  the  latter  to  that  of  the  biggeft  Vegetable  (fome  Trees  being, 
as  we  are  informed,  near  20  Foot  in  Diameter  in  Guinea  and  Brazil)  whereas 
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the  Body  or  Stem  oF  Mo/s  is  generally  not  above  ,V  Part  of  an  Inch,  we 
fhali  find  that  the  Bulk  of  one  will  exceed  that  of  the  other,  no  lefs  'than 
2985,984,000,000  ;  and  fuppofing  the  Produflion  of  the  Rofe-Leaf  to  be 
a  Plant,  thofe  Indian  Plants  will  exceed  it  1000  Times  the  former  Number, 
fo  prodigioufly  various  are  the  V\  orks  of  the  Creator^  and  io  all-fu/jicient  is 
he  in  his  Performance  of  Things  which  to  Man  would  feem  impoffible. 

Sect.  IV. 

Of  Sponge . 

THE  Microfcope  hath  fhewn  us,  that  Sponge  -is  compofed  of  an  infi¬ 
nite  Number  of  fmall  and  fhort  Fibres,  curioufly  joined  together  in 
the  Form  of  a  Net,  as  appears  by  Fig,  547.  which  reprefents  a  Piece  of 
Sponge  as  it  appeared  before  the  Microfcope,  wherein  may  be  feen  the 
Joints  which  for  the  moft  part  are,  where  only  three  Fibres  meet  together, 
the  Length  of  each  between  the  Joints  is  very  irregular,  the  Diftance  be¬ 
tween  fome  two  Joints  being  ten  or  twelve  Times  more  than  between 
others.  The  Mafhes  likewife  of  this  reticulated  Body  are  alfo  various,  fome 
bilateral,  others  trilateral,  and  quadrilateral  Figures,  £dV. 

S  E  C  T.  V, 

Of  the  Beard  of  a  wild  Oat. 

9  p  E  Beard  of  a  wild  Oat  is  a  Body  of  a  very  curious  Structure  j  it 
7*  grows  out  of  the  Side  of  the  inner  Hufk  that  covers  the  Grain  of  a 
wild  Oat.  Its  whole  Length  when  extended  does  not  exceed  an  Inch  and 
a  half.  When  the  Grain  is  ripe  and  very  dry,  which  is  ufually  in  the 
Months  of  July  and  Augujl,  the  Beard  is  bent  almoft  to  a  right  Angle,  and 
its  under  Part  is  wreathed  and  very  brittle. 

If  you  take  one  of  thefe  Grains  and  wet  the  Beard  in  Water,  the  fmall 
bended  Top  will  prefently  turn  and  move  round,  and  by  degrees,  if  it  be 
continued  wet  enough,  the  Joint  or  Knee  will  ftreighten  itfelf,  and  if  it  be 
buffered  to  dry  again,  it  will  gradually  bend  into  its  former  Pofture,  Its 
Appearance  in  the  Microfcope  is  reprefented  by  Fig.  548.  which  fhews 
Part  of  the  Beard  at  the  Knee  or  Bend.  Its  whole  Surface  is  adorned  with 
little  Channels  and  interjacent  Ridges,  which  run  the  whole  Length  of  the 
Beard,  and  are  Freight  where  the  Beard  is  not  twifted,  and  wreathed  where 
it  is,  being  thickly  fet  with  fmall  Briftles  \  in  the  wreathed  Part  was  two 
very  confpicuous  Channels  which  feemed  to  divide  the  wreathed  Cylinder 
into  two  Parts,  a  bigger  and  a  lefs,  the  biggeft  at  the  convex  Side  of  the 
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Knee ;  thefe  Clefts  are  filled  with  a  kind  of  fpongy  Subftance,  very  con- 

Ipicuous  near  the  Knee. 

This  odly  conftituted  Vegetable  is  fometimes  ufed,  as  an  Hygrometer,* 
to  difcover  the  various  Conftitutions  in  the  Moifture  and  Drynefs  of  the 
Air  •,  and  this  it  does  to  Admiration. 

CHAP.  XL  VI. 

Sect.  I. 

Of  Salts. 

UNDER  the  Denomination  of  Saif  is  to  be  underftood  mod  of  that 
which  gives  Solidity  to  Bodies,  is  dififolvable  in  Water,  and  affedts 
the  Tafte  with  a  peculiar  Pungency.  There  are  three  diftindt  Sorts  which 
generally  pafs  under  this  Name,  the  fixed,  volatile,  and  the  ejfiential :  The 
fixed  is  what  remains  after  Calcination,  and  is  procured  by  dififolving  the 
faline  Parts  of  the  Afhes  in  hot  Water,  and  evaporating  it  until  the  Salt  is 
left  dry  at  the  Bottom  ;  for  that  will  not  rife  in  Vapours.  The  volatile  is 
what  eafily  pafles  over  the  Helm,  as  the  Salts  of  Animals.  The  ejfiential 
Salt  is  that  which  is  obtained  by  Chryftilization  from  the  Juices  of  Plants, 
and  is  of  a  Nature  between  the  other  two,  and  may  mofl  properly  be  termed 
effential,  having  no  Force  ufed  in  its  Production. 

If  there  be  in  a  ftridl  Senfe  any  fuch  Thing  as  a  Principal ,  Salt  is  fo  ; 
but  then  it  mufl  be  termed  fofifiil  Salt ,  or  Sal  Gemma  ;  for  this  not  only  ap¬ 
pears  to  be  the  plain  Production  of  Nature,  but  to  be  the  mofl  homoge¬ 
neous  and  uncompounded  Part  Nature  can  be  divided  into. 

Its  firfl  Appearance  is  in  Springs  and  Rivers,  being  wafhed  into  them  by 
fubterraneous  Currents  •,  thence  by  the  Sun  it  is  in  fome  meafure  exhaled  by 
Vapours  ;  from  whence  it  again  returns,  in  Snow,  Hail,  and  Dews  (for  com¬ 
mon  Rain  Water  does  not  feem  to  partake  of  it  •,)  from  this  Return  the 
Surface  of  the  Globe  is  faturated  with  it ;  whence  it  re-afcends  in  the  Juices 
of  Vegetables,  and  enters  into  all  thofe  Productions,  as  Food  and  Nourifh- 
ment  which  the  Creation  fupplies. 

Sect.  IL 
To  extract  vegetable  Salts . 

BURN  any  Sort  of  Herb,  Flower ,  Fruit,  IVood,  or  whatever  it  be,  and 
make  Afhes  thereof ;  with  the  Afhes  and  pure  Water  in  its  natural 
1  emper,  make  Lee  ;  which  afterwards  (train  through  moift  Paper  or  a 

*  If  the  Reader  is  deiirous  of  one  of  thefe  Hygrometers,  he  may  be  furnifhed  with  them  at 
my  Shop,  &c. 

Filter, 
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Filter,  fo  that  it  may  become  as  clear  as  poffible  ;  then  put  the  Lee  into  a 
Glafs  Veflel,  and  let  it  remain  in  Balnea  Marine,  until  a  great  Part  of  it 
evapoiates  ;  the  Quantity  of  Water  is  not  determined,  generally  five  Pounds 
of  Water  will  extrad  ail  the  Salt  from  two  Pounds  of  Allies  ;  Salts  extrafU 
ed  in  this  Manner,  are  wont  to  melt  when  the  Air  is  foft  ;  to  prevent  which, 
when  you  burn  the  Materials,  in  order  to  reduce  them  to  Allies,  it  is  requi* 
.fite  to  ufe  with  them  a  proper  Quantity  of  Sulphur  ;  and  if  it  happens  that 
the  Allies  are  made  to  your  Hand,  you  may  mix  them  with  Sulphur,  and 
keep  the  fame  at  the  Fire,  till  fuch  Time  as  it  be  burnt ;  by  this  Means  the 
Salt  will  never  come  to  run,  but  become  more  white  and  cryftalline. 
There  is  no  general  Rules  for  the  Quantity  of  Sulphur  to  be  put  into  the 
Materials  you  thus  burn,  but  at  a  Guefs,  to  100  Pounds  of  Material,  4  or 
5  Ounces  of  Sulphur  is  ufually  fufficient.  All  Salts  have  a  peculiar  and  de¬ 
termined  Figure,  which  they  always  keep,  altho’  they  are  often  refolved  in¬ 
to  Water,  and  afterwards  congealed;  yet  notwithftanding  fome  Sorts  of 
Salts  areobferved  to  have  2,  3,  and  4  Sorts  of  Figures.  TwoSorts  have  been 
feen  in  Lettice,  in  the-  Scorzoneras ,  in  the  Muf  Melon ,  the  Scopa,  in  the 
Roots  of  Efula ,  in  the  black  Hellebore ,  in  Endive ,  Eye-bright,  Wormwood, 
Sorrel,  and  in  Shoots  of  Vines ;  three  Sorts  in  black  Pepper,  and  in  incarnate' 
Rofes  ;  four  Sorts  in  white  Hellebore.  Befides  the  above-mentioned  Diver¬ 
sity  of  Figures  which  are  found  in  Salts,  it  is  obfervable,  that  amongft  all 
Salts,  of  what  Figure  foever,  there  are  found  fome  cubical,  which  though 
they  be  never  fo  often  dilToJved  and  congealed,  appear  ftill  of  a  cubical  Fi¬ 
gure,  or  inclining  to  it.  To  make  the  Bodies  of  the  Salts  when  they  con¬ 
geal,  remain  diftinct  from  each  other,  that  their  Figure  may  be  obferved, 
and  not  be  entangled  and  heaped  together  ;  it  is  neceffary,  that  very  great 
Diligence  be  ufed  in  evaporating  the  Lee ;  for  if  that  be  wholly  evaporated, 
or  too  great  a  Part  thereof,  the  Salts  make  a  confufed  Cruft  at  the  Bottom 
of  the  Veflel ;  if  the  Lees  are  left  too  weak,  the  Salts  require  a  very  long  Time 
to  congeal,  and  therefore  it  is  requifite  to  ufe  fuch  Diligence  as  is  not  to  be 
gained  without  long  Pradlice. 

Cryftals  of  Salts  are  fuch  a  Combination  of  faline  Particles,  as  refemble 
the  Form  of  a  Cryftal,  varioufly  modified,  according  to  the  Nature  and 
Texture  of  Salts. 

The  Method  herein  ufed  is  this,  diflolve  the  faline  Body  in  Water,  after 
which  filter  the  Solution,  which  being  evaporated  until  a  little  Film  appears 
upon  it,  runs  into  Cryftal  Diffolution  and  Filtration  are  made  Ufe  of, 
that  the  Salts  may  be  purged  from  all  Drofs ;  otherwife  if  any  foreign  Mat¬ 
ter  ftiould  get  in,  not  only  the  Tranfparency  of  the  Cryftals  would  be  im¬ 
paired,  but  their  Figure  alfo  would  be  mangled  and  broken. 
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Sect.  III. 

Of  the  Figures  of  Salts. 

IT  is  generally  agreed,  that  all  Bodies  have  their  Salts ,  which  produce 
many  furprifing  Changes,  by  their  different  Configurations  and  Impref- 
fions,  both  in  Solids  and  Fluids,  in  Things  animate  and  inanimate.  As  to 
the  Figures  of  them,  they  are  obvious  to  every  Beholder*,  their  Beauty  and 
Variety  are  fo  admirable,  that  fcarce  any  Thing  in  Nature  can  entertain  the 
Eye  more  agreeably  than  thefe  do,  when  it  is  affifted  with  a  good  Mi- 
crofcope. 

In  common  Salt,  we  plainly  difeover  quadrilateral  Pyramids  with  fquare 
Bales.  In  Sugar ,  the  fame  Pyramids  with  oblong  and  rectangular  Bafes. 
In  AUum ,  they  rife  with  fix  Sides,  fupported  with  an  hexagonal  Bafe.  The 
Cryftals  of  Vitriols ,  refemble  Icicles,  united  one  to  another  with  great  Va¬ 
riety,  among  which  lie  fome  Polygons.  Sal-Armoniack  very  elegantly  imi¬ 
tates  the  Branches  of  a  Tree  *,  and  Hard s-Horn  looks  like  a  Quiver  of  Ar¬ 
rows  *,  Glauber  s  Sal  Mirabilis ,  which  is  made  of  common  Salt  and  Vitriol , 
exhibits  the  Figure  of  both  Salts.  Nitre  appears  in  certain  prifmatick  Co¬ 
lumns,  not  much  unlike  Bundles  of  Sticks  ;  among  which  there  are  inter** 
fpers’d  fome  of  a  Rhomboidal,  and  Pentagonal  Figure,  which  feem  to 
come  very  near  thofe  of  common  Salt.  Hence  Lemery  very  juftly  remarked, 
that  Nitre  could  not  be  purified  by  any  Art  or  Contrivance  whatfoever, 
but  fomething  of  a  Sal  Gem ,  or  fojfil  Salt ,  would  flick  to  it  ;  but  Salt  of 
tfin  out-does  all  for  Beauty,  in  which  are  Lines  like  little  Needles,  that 
fpread  themfelves  every  where  from  a  Point,  as  from  a  Center,  fo  as  to  re- 
prefent  a  Star,  much  like  what  we  fee  in  the  Regulus  of  Mars. 

Salts  have  this  peculiar  Property,  that  let  them  be  ever  fo  divided  and 
reduced  into  minute  Particles,  yet  when  they  are  formed  into  Cryftals,  they 
each  of  them  re-affume  their  proper  Shape  ;  fo  that  they  may  be  as  eafily 
divefted  and  deprived  of  their  Saltnefs,  as  of  their  Figure.  Whence  by 
knowing  the  Figure  of  the  Cryftals,  we  may  underftand  what  the  Texture 
of  the  Particles  ought  to  be,  which  can  form  thefe  Cryftals.  And  by  know¬ 
ing  the  Texture  of  the  Particles,  we  may  determine  the  Figures  of  the  Cry¬ 
ftals.  For  fince  the  Figures  of  the  moft  fimple  Parts  remain  always  the 
fame,  ’tis  evident  the  Figures  which  they  run  into,  when  compounded  and 
united,  muft  be  uniform  and  conftant. 

Effential  Salts  are  made  by  expreffing  the  Juice  of  any  Plant,  and  fetting 
it  in  a  Cellar  to  fhoot ;  which  fome  do  in  fmall  Quantities. 
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Fixed  Salts  are  made  as  follows  : 

Take  any  Plant,  and  burn  it  on  a  clean  Hearth,  and  rake  the  Allies  as 
Jong  as  any  File  appears  among  them  ;  put  thole  Allies  into  an  unglazed 
Pan,  which  fet  in  a  calcining  Furnace,  make  Fire  about  it  till  the  Pan  is 
red-hot ;  where  keep  it,  continually  ftirring  the  Allies  without  any  Black- 
nels.  Then  put  them  into  a  clean  Pan,  and  pour  hot  W ater  upon  them  , 
when  that  Water  is  fluticiently  impregnated  with  Salt,  filter  it,  and  evapo¬ 
rate  to  a  Drynefs,  until  the  Allies  are  left  infipid. 

The  Salts  of  JS/Ietals  or  JS/Liuer  als  are  to  be  come  at,  by  quenching  them, 
when  red  hot  in  Water,  then  filtering,  evaporating,  and  cryftallizin°r. 

Ii  Allum  be  burnt,  diflolved  in  Water,  and  {trained,  its  Cryflals  will 
confift  of  two  fexangulai  Planes,  whole  Sides  are  bounded  by  fix  other,  three 

of  which  are  quadrilateral,  having  between  them  three  of  a  fexangular  Fi¬ 
gure  ;  as  at  Fig.  548. 

Green  Vitriol  affords  Cryftals,  which  are  made  up  of  ten  unequal  fided 
Planes,  the  IVIiddle-moft  are  Pentagons,  and  each  of  its  fharp  Ends  triangu¬ 
lar  Planes  ;  as  at  Fig.  549. 

The  Cryftals  of  our  Inland  Salt  Springs  are  of  a  cubical  Figure,  as  at 
Fig.  550* 

Salt-Petre  fhoots  into  long  Cryftals,  whole  Sides  are  fix  Parallelograms , 
as  at  Fig.  551. 

It  has  been  already  mentioned,  that  Vinegar  owes  its  Pungency  to  the 
Salts  which  float  therein  y  their  Shape  is  feen  at  Fig.  552.  Expofe  a  Drop 
or  two  of  Vinegar  to  the  open  Air  for  an  Hour  or  two  upon  the  Obje6t-car- 

rying  Glafs  R,  that  its  watery  Parts  may  evaporate  ;  then  apply  it  to  the 
j Microfcope. 

The  Salts  of  Sugar  candy9  d ,  are  reprefen  ted  at  Fig.  553.  The  Salts  of 
Nitre  are  feen  at  Pig.  554.  The  Salts  of  Camphire,  at  Fig.  555.  Sal  Gem 
is  reprefented  at  Fig,  556.  and  Sal  Armoniack  at  Fig.  557. 

It  is  beft  to  examine  all  Salts  in  the  fmalleft  Maflfes,  for  in  them  their 
Shape  will  be  beft  difeovered. 

CHAP.  XL  VII 

Sect.  I. 

On  ftrihing  Fire  with  a  Flint  and  Steel,  &c. 

ON  ftriking  Fire  with  a  Flint  againft  a  Steel,  little  Particles  of  Steel 
are  ftruck  of,  and  melted  into  Globules  by  the  Collifion  ;  which  will 
be  evident  on  fpreading  a  Sheet  of  white  Paper,  and  obferving  the  Place 
where  feveral  of  thefe  little  Sparks  feem  to  vanifii.  Mr.  Hook  examined 
Several  of  them  with  a  Microfcope,  and  found  that  a  black  Particle,  no  big¬ 
ger 


i  g  8  On  finking  Fire  with  a  Flint  and  Steel. 

ger  than  a  Pin’s  Point,  appear’d  like  a  Ball  of  polifh’d  Steel,  as  at  Fig.  558. 
and  ftrongly  reflected  the  Image  of  the  Window,  and  of  a  Stick  which  he 
moved  up  and  down  between  the  Light  and  it.  Others  were,  as  to  their 
Bulk,  pretty  round,  but  their  Surface  not  fo  fmooth  •,  fome  were  cracked, 
as  Fig.  559.  others  broke  in  two,  and  hollow,  as  Fig.  561.  feveral  others 
were  found  of  other  Shapes  *,  but  that  reprefented  at  Fig.  560.  was  ob- 
lerved  to  be  a  big  Spark  of  Fire,  and  (luck  to  the  Flint,  by  the  Root  F, 
at  the  End  of  which  Stem  was  faftened  an  Hemifphere,  or  hollow  Ball.  It 
is  alfo  remarkable,  that  fome  of  thefe  Sparks  are  Slivers,  or  Chips  of  Iron 
vitrified,  others  are  only  the  Slivers  melted  into  Balls,  without  Vitrification,  * 
and  the  third  Kind  are  only  fmall  Slivers  of  the  Iron,  made  red-hot  with 
the  Violence  of  the  Stroke  given  on  the  Steel  by  the  Flint. 

Many  Sorts  of  Sand,  fome  gather’d  on  the  Sea-fhore,  or  on  the  Sides  of 
Rivers,  and  fome  found  on  the  Land,  differ  in  the  Size,  Form,  and  Colour 
of  their  Grains,  fome  being  tranfparent,  others  opake,  fome  have  rough, 
and  others  quite  fmooth  Surfaces.  It  would  be  endlefs  to  deferibe  all  the 
Figures  to  be  met  with  in  thefe  Kind  of  minute  Bodies,  they  being  fpheri- 
cal,  oval,  pyramidal,  conical,  prifmatical,  &c.  Mr.  Hook  trying  feveral 
magnifying  Glafles,  by  viewing  a  Parcel  of  white  Sand,  cafually  hit  upon 
one  of  the  Grains,  which  was  exadtly  fliaped  and  wreathed  like  a  Shell, 
which  he  feparated  from  the  reft  of  the  Granules,  and  found  it  to  appear  to 
the  naked  Elye  no  bigger  than  a  Pin’s  Point,  but  when  viewed  in  the  Mi - 
crofcope ,  it  appear’d  as  in  Fig.  562.  refembling  the  Shell  of  a  fmall  Water 
Snail ;  f  it  had  twelve  Wreathings,  growing  all  proportionably  one  lefs  than 
the  other,  towards  the  Middle  or  Center  of  the  Shell,  where  there  was  a 
very  fmall  round  white  Spot.  In  this  minute  Shell  we  have  a  very  good 
Inftance  of  the  Curiofity  of  Nature,  in  another  Kind  of  Animals,  removed 
by  their  Smallnefs  beyond  the  Reach  of  the  naked  Eye  *,  and  as  there  are  fe¬ 
veral  Sorts  of  Infedts  and  Vegetables,  fo  fmall  as  to  have  had  no  Names  ; 
fo  likewife  by  this,  we  End  there  are  alfo  exceeding  fmall,  or  rather  minute 
ShelFfifh.  Nature,  by  the  Affiftance  of  the  Microfcope,  having  fhewn  to 
us  her  Curiofities,  in  every  Tribe  of  Animals ,  Vegetables ,  and  Minerals . 

Sect.  II. 

Of  fmall  Diamonds  or  Sparks  in  Flint. 

A  Flint  Stone  being  broke  in  Pieces,  the  infide  Cavity  of  it  appear’d  to 
^  ^  be  crufted  all  over  with  a  pretty  candid  Subftance,  refledting  the  Light 
from  fome  of  its  Parts  very  vividly  ;  but  on  examining  it  with  the  Micro - 
/cope ,  the  whole  Surface  of  that  Cavity  could  be  perceived  to  be  befetwith 

\ 
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a  Multitude  of  little  cryftalline  or  adamantine  Bodies,  curioufly  fhaped,  as 
at  B,  Fig.  563.  and  afforded  a  very  agreeable  Object. 

An  Atom,  or  Globule  of  Quickfilver ,  when  placed  before  the  Microfcope, 
feems  like  a  convex  Mirrour,  in  which  may  be  feen  all  the  circumambient 
Bodies*,  as  the  Windows,  Trees,  and  Furniture,  {5V. 

Sect.  III. 

Of  Mercurial  Towders,  &c. 

T  N  thofe  chymical  Preparations  of  Mercury,  which  is  called  furbish  Mi¬ 
neral,  Mercurius  Vita ,  Du  Ids ,  Sublimate ,  Precipitate ,  and  Mercury  Co  fine- 
deal ,  Calomel ,  and  all  other  mercurial  Powders,  are  found,  when  examined 
by  the  Microfcope ,  to  be  full  of  minute  Globules  of  crude  and  unalter’d  Mer¬ 
cury  ;  which  fhews,  that  thofe  chymical  Preparations  are  not  fo  purely  exalt¬ 
ed  and  prepared  as  they  are  prefumed  to  be,  nor  the  Mercury  any  Way 
tranfmuted,  but  by  an  atomical  Divifion  rendered  infenfible. 

CHAP.  XL  VIII. 

The  Nature  of  Snow,  &c. 

ANY  of  the  Parts  of  Snow,  are  for  the  moft  Part  of  a  regular  Fi» 
gure,  and  as  it  were  fo  many  Rowels  or  Stars  with  fix  Points,  and 
are  as  perfect  and  tranfparent  Ice  *  as  any  we  fee  on  a  Pool  of  Water ;  at  each 
of  thefe  fix  Points  are  fet  other  collateral  Points,  and  thefe  always  at  the 
fame  Angles  with  the  principal  Points  themfelves  ,  that  amongft  thefe,  many 
others  alike  regular,  but  far  fmaller,  may  be  difeover’d  ;  there  are  alfo  fome 
others,  which  feem  to  have  loft  their  Regularity,  by  various  Winds,  being 
firft  gently  thawed,  and  then  frozen  again  into  irregular  Maffes ;  from  all 
which,  Snow  feems  to  be  an  infinite  Number  of  Icicles ,  regularly  figured,  not 
only  in  fome  few  Parts  thereof,  but  originally  in  the  whole  Body  of  it ;  not 
fo  much  as  one  Particle  of  fo  many  Millions  being  originally  indeterminate 
or  irregular  *,  that  is,  a  Cloud  of  Vapours  being  gather’d  into  Drops,  do 
forthwith  defeend  ;  in  which  Defcent,  meeting  with  a  freezing  Wind,  or  at 
leaft  paffing  through  a  colder  Region  of  the  Air,  each  Drop  is  immediately 
frozen  into  an  Icicle,  Flooring  itfelf  into  Points  or  Icicles  on  all  Sides  from 
the  Center ;  but  ftill  continuing  their  Defcent,  and  meeting  with  warmer 
Air,  fome  are  thawed  and  blunted,  others  broken,  but  the  greateft  Num¬ 
ber  cling  together  in  feveral  Parcels,  and  form  what  we  call  Flakes  of  Snow  •, 
hence  we  underftand  why  Snow,  tho5  it  feems  to  be  foft,  is  really  hard,  be- 
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caufe  it  is  a  real  Ice>  whofe  infeparable  Property  is  to  be  hard,  its  Softnefs 
bein°-  only  apparent.  The  firft  Touch  of  the  Finger  upon  any  of  its  fharp 
Edfes  or  Points  inftantly  thaws  them,  otherwife  they  would  pierce  the  Fin¬ 
gers  like  fo  many  Lancets;  and  hence  alfo  why  Snow,  tho’  a  real  Ice,  and 
fo  denfe  and  hard  a  Body  is  notwithftanding  very  light,  which  is  the  extream 
Thinnefs  of  each  Icicle  in  refped  of  its  Breadth  :  Hence  it  alfo  appears, 
whv  Snow  is  white,  becaufe  it  con  fills  of  Parts,  each  of  which  fingly  is  tranf- 
parent,  but  mixed  together,  appear  white,  as  the  Parts  of  Froth,  Glafs, 
Ice,  and  other  tranfparent  Bodies,  whether  foft  or  hard. 

A  B  C  D  E  F,  Fig.  564.  reprefents  a  few  of  an  infinite  Variety  of  cu¬ 
rious  Figures  that  are  to  be  obferved  in  Snow . 

In  which  it  was  obfervable,  that  if  they  were  of  any  regular  Figures, 
they  were  always  branched  out  with  fix  principal  Branches,  of  equal  Length 
and  Shape.  As  thefe  Stems  were  for  the  moft  Part  of  the  fame  Make  in  one 
Flake,  fo  were  they  in  differently  figured  Flakes,  very  different  ;  but  this 
was  conftantly  obferved,  that  of  whatever  Figure  one  of  the  Branches  were 
of,  the  reft  were  exactly  the  fame. 

The  Point  of  an  exceeding  fmall  Needle,  appeared,  when  greatly  magni¬ 
fied  like  Fig.  565.  neither  round  nor  flat,  but  very  irregular,  and  tho’  to 
the  naked  Eye  it  was  very  fmooth  and  fharp,  yet  upon  this  Examination, 
it  appear’d  to  be  full  of  Holes  *  and  Scratches ;  fo  unaccurate  is  human  Art  . 
in  all  its  Produftions,  even  in  thefe  which  feem  to  be  the  moft  neat,  that  if 
examined  with  an  Organ  more  accurate  than  that  by  which  they  were  made, 
the  more  we  fee  of  their  Shape,  the  lefs  Appearance  will  there  be  of  their 
Beauty;  whereas  in  the  Works  of  Nature,  the  deepeft  Difcoveries  fhew  us 
the  greateft  Excellencies ;  for  in  the  Sting  of  a  Gnat,  or  a  Bee,  the  Probofcis 
of  a  Butterfly,  or  Flea,  they  appear,  when  examined  by  the  Microfcope,  to 
be  formed  with  the  moft  furprifing  Beauty,  exquifite  Workmanfhip,  and 
an  exadl  Regularity  of,  and  Likenefs  in  Parts  is  preferved  in  each  Parti¬ 
cular  of  every  Species ;  an  evident  Argument,  that  he  who  was,  and  is  the 
Author  of  all  thefe  Things,  is  no  other  than  Omnipotent  ;  being  able 
to  include  as  great  a  Variety  of  Parts  and  Contrivances  in  the  moft  minute 
Point,  as  in  the  largeft  Body. 

Fig.  566.  reprefents  a  very  fmall  Dot,  Tittle,  or  Point,  that  is  generally 
the  Mark  of  a  full  Stop  or  Period.  Amongft  Multitudes  that  were  obferved 
by  the  Microfcope ,  few  could  be  found  fo  round  and  even  as  this  here  deli¬ 
neated,  ft  but  when  greatly  magnified,  it  appear’d  to  be  rough,  jagged, 
and  uneven  all  about  its  Edges,  and  very  far  from  being  truly  round,  as  at 
Fig.  567.  the  moft  curious  and  fmoothly  engraved  Strokes  and  Points, 
when  examined  by  the  Microfcope,  look  but  like  fo  many  Furrows-  and 
Holes  ;  and  their  printed  Impreflions,  but  like  fmutty  Daubings  on  a  Mat, 
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or  uneven  Floor,  made  with  a  blunt  extinguished  Brand.  Several  Pieces 
of  fmall  Writing,  reckoned  very  curious  of  their  Kind,  one  of  which  in  the 
Breadth  of  a  Silver  Two-pence,  compriz’d  xthe  Lord's  Prayer ,  the  Apoftles 
Creed ,  the  Len  Commandments ,  and  about  fix  Yerfes  befides  out  of  the  Bible  ^ 
being  examined  by  the  Micro fcope^  fhew’d  what  the  Writer  had  averted  was 
true,  but  withal  difcovered  it  to  be  compofed  of  as  fhapelefs,  barbarous,  and 
uncouth  Letters,  as  if  written  in  Arabian  and  Chinefe  Characters. 

A  Part  of  the  Edge  of  a  very  keen  Razor  was  fo  placed  between  the  Micro- 
fcope,  and  the  Light,  that  there  appear’d  a  Reflection  from  the  very  Edges, 
and  was  perceived  to  be  fharper  in  fome  Places  than  in  others,  indented  at 
others,  broader  and  thicker  at  others,  and  unequal  and  rugged  ;  that  Part  of 
the  Edge  which  is  polifhed  by  the  Hone,  appear’d  to  be  prodigioufly  full 
of  Scratches,  croffmg  each  other  every  Way  ;  befides  it  had  feveral  deep 
Furrows.  That  Part  of  the  Razor  which  was  polifhed  upon  the  Wheel,  look¬ 
ed  almofl  as  rough  as  a  plowed  Field.  * 

Mr.  Leeuwenhoek  caufed  himfelf  to  be  fhaved  with  the  fharpefl  Razor  he 
could  pick  out  of  live  by  the  Help  of  a  magnifying  Glafs.  At  firft  it  was 
very  foft  and  eafy,  but  at  lad  it  grew  fo  painful  he  could  not  endure  it, 
and  upon  viewing  it  with  his  Mi  cr  of  cope ,  he  found  in  it  many  more  Notches 
•  than  at  firft.  In  another  he  found  little  Holes  in  fix  feveral  Places  near  the 
Edge.  He  waflied  the  Back  of  his  Hand  with  plain  Water,  and  then  with 
this  fame  Razor  fcraped  off  the  little  Hairs,  and  on  obferving  the  Razor 
again,  found  that  thofe  little  Holes  were  turn’d  into  Notches,  and  that  fe¬ 
veral  Pieces  of  the  Razor  were  broken  out.  From  whence  it  appears,  that 
if  the  Razor  be  too  foft,  it  yields  to  the  Hairs,  if  too  hard,  the  Hair  caufes 
feveral  Notches  in  it.  In  fhort  when  we  obferve  thro’  a  Microlcope  the  fe¬ 
veral  Notches  there  are  in  the  fineft  Razor,  it  is  furprifmg  how  any  of  them 
can  cut  fo  well,  f 

Fig.  568.  reprefents  a  Piece  of  exceeding  fine  Lawn,  as  it  appear’d  thro’ 
the  Micro fcope ,  which  from  the  great  Diftances  between  its  Threads,  ap¬ 
pears  like  a  Lattice,  and  the  Threads  themfelves  feem  coarfer  than  Rope- 
Yarn. 

Fig.  569.  exhibits  a  microfcopick  Appearance  of  a  very  fine  Piece  of 
Ribband,  being  not  much  unlike  that  Subftance  of  which  Boor-Mats  are 
made.  If  the  Silk  be  white,  each  Thread  appears  like  a  Bundle  or  Wreath 
of  tranfparent  Cylinders  ;  if  colour’d,  they  appear  curioufly  tingid,  each  of 
which  affording  in  fome  Part  or  other  a  vivid  Refledlion,  in  fo  much,  that 
the  Refledtion  of  Red  appear’d  as  if  coming  from  fo  many  Garnets  or 
Rubies. 

Hence  it  is  evident,  that  there  are  but  few  artificial  Things  worth  ob¬ 
ferving  with  a  Microficope ,  for  which  Reafon  I  fliall  conclude  here  ;  the 
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Productions  of  Art  being  fuch  rude  mifhapen  Things,  that  when  viewed 
with  that  Inftrument,  we  can  obferve  very  little  in  them  but  their  Deformity. 
The  moft  curious  Carvings,  appear  no  better  than  thofe  rude  Ruffian  Ima¬ 
ges  mentioned  by  Purchas  •,  where  three  Notches  at  the  End  of  a  Stick  flood 
for  a  Face  :  And  the  moft  fmooth  and  polifhed  Surfaces  that  we  can  pof- 
fibly  meet  with,  appear  rough  and  uneven.  Therefore  why  ftiould  we  endea¬ 
vour  to  find  Beauties  in  Things  which  were  defigned  for  no  higher  a  Ufe 
than  to  be  viewed  by  our  naked  Eye  ?  But  only  that  we  may  fee  the  De¬ 
fers  of  human  Art,  when  compared  to  thofe  of  Nature ,  in  whofe  Forms 
there  are  fomething  fo  furprizingly  fmall  and  curious,  and  their  defign’d 
Bufinefs  fo  far  removed  beyond  the  Reach  of  our  natural  Sight,  that  the 
more  we  magnify  thofe  minute  Objects,  the  more  Excellencies  and  My- 
fteries  appear ;  and  the  more  we  are  enabled  to  difcover  the  Weaknefs  of 
our  own  Senles,  as  well  as  the  Omnipotency  and  infinite  Perfections  of  the 
Great  Creato  r. 
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CATALOGUE 

O  F 

Mathematical,  Thilofophical,  and  Optical 

Instruments, 

As  Made  and  Sold  by 

GEORGE  ADAMS, 

cMt  Tycho  Brahe V  Head,  in  Fleet-Street,  London. 

H  E  Study  of  the  Mathematicks  is  now  fo  generally  efteemed, 
H  t  H  as  to  become  a  neceffary  Part  of  almoft  every  Gentleman’s  Edu- 
cation.  Nor  need  we  wonder  at  the  great  Progrefs,  which  this 
3c£ence  has,  of  late  Years,  made  in  moft  Parts  of  Europe  \  fince 
it  contains  fuch  an  inexhauftible  Fund  of  ufeful  Knowledge,  as  is  fuffi- 
cient  to  gratify  almoft  every  Tafte,  and  employ  every  Talent.  The  no¬ 
ble  ft  Genius  may,  in  the  Purfuit  of  it,  exert  his  utmoft  Faculties ;  and  the 
meaneft  will  not  fail  of  finding  fomething  that  is  within  his  Reach.  The 
Theory  affords  an  ample  Field  to  the  fpeculative  Part  of  Mankind,  and  the 
Practice  is  productive  of  feveral  Advantages  to  Men  of  A&ion  and  Bufinefs. 

In  order,  therefore,  to  render  this  Treatife,  in  fome  Meafure,  of  ge¬ 
neral  Ufe,  I  have  fubjoined  an  extenfive  Catalogue,  of  the  greateft 
Part  of  Mathematical ,  Philofophical,  and  Optical  Inftruments,  that  are  now 
in  Ufe  among  the  moft  judicious  and  learned  Men  throughout  Europe. 

Mathematical  Inftruments  are  the  Means  by  which  thofe  noble  Sciences, 
Geometry  and  Philofophy,  are  render’d  ufeful  in  the  Affairs  of  Life.  By 
their  Afiiftance  an  abftradted  and  unprofitable  Speculation,  is  made  benefi¬ 
cial  in  a  thoufand  Inftances  :  In  a  Word,  they  enable  us  to  connect  Theory 
with  Practice,  and  fo  turn  what  was  only  bare  Contemplation,  into  the  moft 
fubftantial  Ufes. 
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The  Knowledge  of  thefe  leads  to  that  of  pra#/Vtf/MATHEMATiCKS,  and 
experimental  Philosophy;  fo  that  the  Ufes  of  mathematical  and  philo¬ 
sophical  Inftruments,  make  perhaps  one  of  the  moil  ferviceable  Branches 
of  Learning  in  the  whole  World  ;  and  the  natural  Way,  therefore,  of  ren¬ 
dering  this  Knowledge  general  and  diffufive,  is  by  making  that  of  its  In- 
fir  um  ents  fo. 

As  'practical  Mathematicks,  and  experimental  Philofophy,  teach  us  the 
Powers  of  Nature,  the  Properties  of  natural  Bodies,  and  their  mutual  Adtions 
on  one  another :  This  Knowledge  cannot  be  attained  without  Inftru - 
tnents ,  and  the  Conclufions  and  Proofs  we  expedt  from  it,  depend  very 
much  upon  their  Exaffnefs.  In  order  therefore  to  give  a  furEcient 
Satisfaction  to  thofe  Gentlemen  who  have  honour’d  me  with  their  Cuftom, 
it  hath  always  been  my  particular  and  greateft  Aim  to  produce  fuch  In¬ 
fir  uments  as  might  facilitate  the  Progrefs  of  Mathematical  and  Philofophical 
Learning ,  which  Motive  hath  been,  and  Still  is  as  prefting  with  me  as  that 
of  In  ter  eft.  For, 

In  the  Conftrudtion  of  all  the  Machines  I  have  ever  made,  my  firft  and 
greateft  Care  hath  been  to  procure  good  Models  and  Drawings , 
feveral  of  them  I  have  imitated  from  the  heft  Authors ,  as  well  Foreigners , 
as  thofe  of  our  own  Country  •,  I  have  alter’d  and  improved  others,  and  have 
added  many  new  ones  of  my  own  Invention.  And, 

1.  In  all  my  Peformances  I  endeavour  not  to  augment  the  Inftruments 
and  Machines  with  fuperfluous  Ornament  s,  both  that  they  may  be  of  frequent 
Vfe  to  thofe  of  middling  Fortunes ,  and  that  their  Neatnefs  may  render  them 
not  unworthy  of  a  Place  in  the  Cabinets  of  the  Curious. 

2.  That  their  Exaffnefs  may  be  particularly  attended  to,  I  always  infpeCl 
and  direct  the  feveral  Pieces  myfelf,  fee  them  all  combined  in  my  own 
Houfe,  and  finifh  the  moft  curious  Parts  thereof  with  my  own  Hands. 

3.  To  the  End  that  their  Conft  ruff  ion  may  be  as  fimple  and  fubftantial  as 
the  Ufes  of  the  Inftruments  will  admit  *,  it  is  my  conftant  Study  to  contrive 
them  in  fuch  a  Manner  that  they  may  be  managed  with  the  greateft  Eafe . 

4.  I  alfo  have  RefpeCt  to  their  being  made  applicable  to  feveral  Opera¬ 
tions  ,  efpecially  when  the  Extent  of  their  Ufe  does  not  prejudice  their  Sim¬ 
plicity,  to  the  End  that  Inftruments  may  not  be  multiplied  without 
Neceftity. 

In  the  following  Catalogue  I  have  ranged  the  Inftruments  in  Claffes 
under  the  Heads  of  their  feveral  Branches ,  and  have  number'd  each  parti¬ 
cular  Inftruments  fo  that  if  a  Gentleman  is  defirous  of  any  one  or  more  of 
them,  and  is  at  any  Diftance  from  London,  he  need  only  fend  me  the 
Numbers  adjoining  to  thofe  he  intends  to  ptirchafe,  and  he  fhall  be  ferved 
with  Fidelity,  and  at  the  loweft  Prices. 


Inftruments 


Mat  hematic  al  Inftruments3  &c. 
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Inji ruments  for  Geometry ,  Drawing. ,  &c. 

YAriefy  of  Pocket  Cafes  of  Drawing  Injlruments,  in  Silver,  Brafs,  &c. 
Containing, 

i  Plain  Compajfes  for  meafiiring  Lines,  &c. 

2  Drawing  Compajfes ,  with  three  moveable  Points,  viz. .  an  Ink  Point  for 
fweeping  Circles,  or  Arches  of  any  determinate  Thicknefs,  a  dotting 
Point,  and  a  black  Lead  Point. 

3  A  Drawing  Pen ,  either  with  or  without  a  protracting  Pin. 

4  A  Senior  for  finding  Proportions  between  Quantities  of  the  fame  Kind, 
as  between  Lines  and  Lines,  Surfaces  and  Surfaces,  &c.  either  of 
Box,  Ivory,  Brafs,  Silver,  &c, 

5  Plain  Scales ,  or,  1 

6  Afquare  Protrablor ,  or,  f  .  .  r  _  T  _  „ 

7  Parallel  Ruler ,  which  is  al  ^  eit*  61  ®ox’  iYQTY*  Brafs,  Oliver,  &c* 

fo  a  Protractor,  L?r.  J 
8  A  Semicircle  ProtraElor  of  Brafs, 

In  the  belt  Cafes,  the  Compares  are  always  made  with  Steel  joints, 
and  the  Knibs  of  all  the  Pens  are  made  to  turn  up,  or  open  with  a 
Joint,  in  order  to  clean  them,  in  which  are  alfo  fometimes  put, 

9  A  Pair  of  Hair  Compajfes ,  fo  contrived  on  the  Infide  of  one  of  the 
Legs,  that  an  Extent  may  be  taken  to  an  Hair’s  Breadth. 

10  A  Pair  of  circular  Compajfes ,  with  which  a  Circle  as  fmall  as  a  Pin’s 
Head  may  be  deferibed. 

In  a  Magazine  Cafe  of  Drawing  Injlruments ,  is  generally  contain’d 
ail  the  above  Inftruments,  together  with  the  following  Particulars. 

1 1  A  Pair  of  Drawing  Compajfes ,  with  moveable  Legs  longer  than  thole 
of  No.  2. 

12  A  Pairo fjtrong  Compajfes ,  with  Calliper  and  cutting  Points. 

1 3  A  Pair  of  Beam  Compajfes ,  for  drawing  larger  Circles,  and  taking  larger 
Extents. 

14  A  Pair  of  Proportionable  Compajfes ,  for  the  ready  diminifhing  Plans  or 
Drawings,  in  any  alfigned  Proportion. 

15  A  12  Inch  Brafs  Settlor^  of  a  peculiar  Make. 

1 6  A  Pair  of  triangular  C  Com^es  f?r  transf“™S  three  or  four  Points 

17  A  Pair  of  Quadrangular  :lt  °"ce’  1 houm  3  or  ant  Drawin§  to 
7  ^ another  to  be  copied. 

1 8  A  Pair  of  Compajfes ,  with  two  Pair  of  Points,  whofe  fhorter  Legs  are 

at  all  Openings  always  half  the  Diftance  of  the  longer  ones. 

19  A  Pair  of  Plat  Compajfes  for  meafuring  Charts. 


20  A 
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20  A  tracing  Point  having  at  its  upper  End  an  oval  Plate  for  clearing  the 
Drawing  Pen  of  any  Dirt  or  Grit  that  may  happen  between  the 
Knibs,  and  in  the  Middle  thereof  is  a  protrading  Pin. 

2  r  Elliptical  Compajfes  for  drawing  Eilipfis  or  Ovals  of  various  Sizes. 

22  A  Bow  for  drawing  curved  Lines. 

2  3  A  Porte  craiyon. 

24  A  large  Plain  Scale ,  j 

25  A  Plotting  Scale,  £  Sometimes  thefe  are  all  made  in  one  Inftrument. 

26  A  Pr 0 traPl or ,  3 

27  and  Parallel  Rulers ,  of  feveral  Sizes. 

28  Bottles  and  Shells  of  Water  Colours. 

29  Ivory  Pallates  for  Indian  Ink  and  Colours. 

30  A  Pointrel  and  Feeder. 

3 1  A  Pair  of  Gunners  Callippers. 

32  A  Recipient  Angle  for  meafuring  the  external  and  internal  Angles  of 

Fortifications,  Buildings,  &c. 

33  Dialling  Scales ,  &c. 

In  thefe  Magazine  Cafes,  Gentlemen  may  have  what  Number  of 
Inftruments  they  think  proper. 

34  The  Solids  in  Euclid's  Elements  cut  in  Wood,  with  all  their  proper  Sec¬ 

tions,  defign’d  on  Purpofe  for  the  Eafe  of  thofe  Perfons,  who  would 
inform  themfelves  demonftratively  in  the  Pradice  of  Perfpettivep 
Menfuration ,  Sphericks ,  &c. 

35  The  five  regular  Solids ,  or  Platonick  Bodies  cut  in  Wood. 

3  6  A  Cylinder  bifeded. 

37  A  Cone  with  all  its  proper  Sedions. 

Rules  of  all  Sorts, 

Tor  Meafuring  of  Timber,  Stone,  Painting,  Brick-work,  Plaifter- 

ing,  Glazing,  Gauging,  &c.  Viz. 

38  /^Arpenters  Rules. 

39  Folding  Rules. 

40  CoggeJhaU' s  Sliding  Rules  for  meafuring  Timber. 

41  Scammozzi9 s  Rules. 

42  Everardf  Sliding  Rule  for  Gauging. 

43  LeadbeateP s  Sliding  Rule. 

44  Veroy's  Sliding  Rule. 

45  Brenan9 s  Rule. 

46  Malt  Canes. 

47  Dimenfion  Canes. 


48  Four 
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Mathematical  Inflruments,  See. 

48  Four-Foot  Gauging -Rule  with  Joints. 

49  Five  Foot  Ditto. 

50  Tape  Boxes. 

51  Fl'^.  F°0t  R°ds’  for  meafuring  Brick-work,  Wainfcotting,  Painting, 

52  ‘  — — —  Ditto,  in  Canes. 

53  Horfe  Meafures  in  Sticks  and  Canes,  &c. 

Surveying  Inflruments. 

54  ptam  Fables,  with  an  Index  and  Sights,  whereby  the  Draught  or 

.  i  Jan 's  ta‘ien  011  the  Spot,  without  any  future  Protra&ion^  hav- 
mg  a  Compafs  fitted  to  one  of  its  Sides,  and  the  whole  fixed  up¬ 
on  a  Ball  Socket,  with  a  three  legg’d  Staff,  upon  which  it  may 
rounc]5  or  fatten  d  with  a  Screw,  as  Occafion  requires. 

55  Plain  Tables  improv'd,  with  an  Index  of  a  peculiar  Make,  whereby 

toe  Line  of  Sights  in  viewing,  is  always  over  the  Center  of  the 
fable,  which  alfo  is  readily  fet  over  the  Station  Hole,  the  Sta¬ 
tion  Lines  are  hkewife  drawn  parallel  to  thofe  meafured  on  the 
Land  ;  and  the  Table  is  fet  horizontal  by  a  Spirit  Level,  &c. 

.  Plain  Tables  are  very  ufeful  in  taking  the  Ground  Plot  of  Build- 
mgs,  and  Enealuring  Gardens,  or  frnall  Enclofures  (where  the  Short- 
nefs  of  Lines,  and  Multiplicity  of  Angles  are  apt  to  breed  Confufion 
m  protracting)  but  by  no  Means  fit  for  furveying  large  Tradts  of 
Land,  becaufe  the  leaft  Moifture,  or  Dampnels  in  the  Air,  makes 
the  Paper  not  only  fink,  but  run  up  when  dried  again,  and  there¬ 
by  the  Lines  drawn  thereon,  make  the  Content  lefs  than  it  fhould 
be,  and  in  the  leaft  Rain  or  Mift  the  Inftrument  is  not  at  all  to  be 
ufed,  which  Reafons  has  induced  moft  Perfons  to  ufe  fitter  Inftru- 
ments  for  large  Tradts  of  Ground.  As  the 

56  Theodolite,  for  meafuring  Angles,  Diftances,  Altitudes,  &c.  Thofe 

Inflruments  are  made  various  Ways,  fome  being  more  fimple  and 
portable,  others  more  accurate  and  expeditious. 

57  The  Plain  Theodolite,  which  confifts  of  four  plain  Sights,  two  faften’d 

to  the  Limb,  and  two  on  the  Ends  of  the  Index,  with  a  Comuafs 
on  the  Index  Plate,  divided  into  Degrees,  and  the  Limb  fubdivided 
into  Minutes  by  a  Nonius  Divifion,  the  whole  fitted  on  a  Ball  and 
Socket,  and  that  placed  upon  a  three-legg’d  Staff. 

58  Theodolites ,  with  all  the  above  Particulars,  and  the  Addition  of  a  Te- 

lefcope. 

59  Theodolites  of  the  lateft  Improvement,  being  the  moft  accurate  Inftru- 

ment  yet  invented  tor  furveying  Land,  which  by  a  peculiar  Con¬ 
trivance 
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trivance  in  the  Head  of  the  Staff,  may  be  fet  truly  horizontal.  On 
the  Index,  and  over  the  Compafs-Box  is  fixed  a  double  Sextant,  to 
move  exactly  in  a  vertical  Circle,  within  which  is  a  Spirit  Level,  and 
over  that  a  Telefcope,  fo  contrived,  that  when  the  Bubble  relts  in 
the  Middle  of  the  Spirit  Tube,  the  Interfedtion  of  the  Hairs  in  the 
Telefcope  will  cut  an  exact  Level,  the  double  Sextant  is  divided  in 
luch  a  Manner  as  to  fhew  on  one  Side  thereof  the  Degrees  and  Mi¬ 
nutes  of  any  Altitude  or  Depreffion  within  the  Extent  of  its  Divi- 
fions.  On  the  other  Side  are  Divifions  for  taking  the  Height  of 
Timber  Handing  in  Feet ;  and  on  the  Limb  there  are  alfo  Divi¬ 
fions  for  meafuring  its  Breadth.  It  muff  be  alfo  obferved  here,  that 
both  horizontal  and  vertical  Angles  are  obferved  at  the  fame  Time, 
which  is  extreamly  ufeful  in  laying  down  Plots,  when  the  hypothe- 
nufal  are  to  be  reduced  to  horizontal  Lines  •,  when  the  Telefcope  is 
di reded  to  any  Objedl,  the  whole  Inffrument  is  fixed  in  fo  firm  a 
Manner,  that  on  directing  the  Telefcope  to  the  next,  the  Limb 
remains  entirely  ftedfaft,  which  in  other  Inftruments  of  this  Sort,  is 
very  difficult  to  be  effeded. 

Co  Circumferentors ,  the  principal  furveying  Inffrument  ufed  in  the  IVefi 
Indies .  It  is  very  fimple,  yet  expeditious  in  the  Pradice,  and  con- 
fifts  only  in  a  Brafs  Circle,  with  a  Compafs  divided  into  360  De¬ 
grees,  on  the  Center  of  which  is  fufpended  a  magnetical  Needle, 
and  an  Index,  on  whofe  Extremities  are  two  Sights ;  the  whole  is 
mounted  on  a  Staff,  and  fometimes  for  Conveniency  of  its  Motion, 
on  a  Bail  and  Socket. 

61  Gunters ,  or  four  Pole  Chains. 

61  Offset  Staves. 

63  Sets  of  Arrows  for  the  Chain. 

64  Air  Levels  which  fhew  the  Line  of  Level,  by  Means  of  a  Bubble  of 

Air  and  Spirits  of  Wine  hermetically  inclofed  within  a  GlafsTube, 
which  is  mounted  in  a  Brafs  Tube,  on  a  particular  Frame,  and  may 
be  included  in  a  Cafe  for  the  Pocket. 

65  Air  Levels ,  with  Sights,  which  confift  of  an  Air  Level  fet  in  a  Brafs 

Tube,  with  an  Aperture  in  the  Middle,  being  fixed  on  a  ftraight 
Ruler  on  whofe  Ends  are  Sights  for  taking  the  Level  of  any  Place. 

66  Air  Levels^  with  Telefcope  Sights,  are  fomewhat  like  the  former,  but 

with  this  Difference,  that  inftead  of  plain  Sights  it  carries  a  Te¬ 
lefcope  to  determine  the  Point  of  Level  precilely,  at  a  good  Di- 
ffance,  thefe  Levels  are  mounted  on  a  three-leg-g’d  Staff,  and  have  a 
particular  Contrivance  ^  by  which  they  may  be  adjufted  (if  put  out 
of  Order)  to  a  true  Level  at  any  one  Station. 

67  Artillery  Levels. 

68  Gunners  Levels. 


69  Le * 
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Mathematical  Injlruments,  &c. 

69  Levelling  Staves. 

70  Plotting  Scales . 

71  Sets  of  feather-edg’d  Scales. 

72  Hair  Scales. 

73  Parallel  Rulers  for  Plotting. 

74  An  improv'd  Protractor ,  and  Plotting  Scale,  in  Form  of  a  Beam- 

Compafs. 

75  Parallelograms ,  for  the  ready  and  exadt  Redudlion,  or  copying  of  De- 

figns,  Schemes,  Prints,  &c.  which  is  done  hereby  without  any 
Knowledge  or  Habit  of  Defigning. 

7 6  Pedometers ,  fomewhat  like  a  Watch,  by  which  the  Way  may  be 

meafured  in  Walking. 

77  Meafuring  Wheels  for  Surveying  of  Land. 

78  Way-JVifers ,  for  Coaches. 

79  JVay-IVifers  of  a  curious  and  particular  Contrivance  for  Chaifes,  &c, 

80  Gunners  Quadrants,  Heights,  £sjV. 

81  Surveying  Quadrants,  made  of  Brafs,  or  Wood,  &c. 

Navigation  Inftruments, 

82  /DUnter's  Scales . 

83  Sliding  Gunter's. 

84  Davies  Quadrants. 

85  Mr.  Hadley' s  refledling  Quadrants. 

86  Mr.  Smith's  refledting  Quadrants. 

87  Mr.  Smith's,  Capt,  Middleton's,  and  Capt.  Harrifon' s  improv’d  Azimuth 

Compafs, 

88  The  common  Azimuth  Compafs. 

89  Azimuth  Compafs,  on  Fridtion  Wheels. 

90  An  artificial  Horizon  of  a  new  and  curious  Contrivance. 

9 1  Mariner’s  Compaffes ,  either  for  the  Binacle  or  Cabin. 

92  Nocturnals ,  adapted  to  the  Polar  Star,  and  the  firft  of  the  Guards  of 

the  little  Bear  and  alfo  to  the  Polar  Star,  and  the  Pointers  of  the 
great  Bear. 

93  NoClurnals,  which  are  a  Projedtion  of  the  Sphere,  fuch  as  Planifpheres, 

Hemifpheres,  &c.  v  [  : 

94  Rectifiers  for  determining  the  Variation  of  the  Compafs,  in  order  to 

redtify  the  Ship’s  Courfe. 

95  Plane  Scales. 

96  An  Inftrument  for  taking  the  Latitude  of  a  Place  at  any  Time  of  the 

Day.  May  be  eafily  under ftood,  it  immediately  fhews  the  Lati- 
7  K  k  tude 
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tude  of  the  Place,  and  gives  the  Time  of  the.  Day  at-  Sea,  when* 

no  other  Inftrument  will. 

97  A  Machine  to  meafure  the  Strength  of  th zLVlnd. 

98  A  Machine  to  found  the  Depth  of  the  Sea  without  a  Line. 

99  A  Contrivance  to  fetch  up  Water  from  any  Depth  of  the  Sea. 

100  Marine  Barometers ,  for  foretelling  Storms  at  Sea. 

10 1  Sinical  Quadrants. 

102  pelefc  opes ,  Profpedbs,  and  Spy-GIajfes . 

103  Navigation  Books ,  Charts ,  &c. 

Inftruments  for  /hewing  the  Motion,  Attraction, 
Weight,  and  Equilibrio  of  Bodies,  &c. 

104  A  Machine  and  Glafs-Planes  for  the  Drop  of  Oil  of  Oranges. 

105  l  \  Two  Planes  in  a  Frame  to  be  fet  in  a  Veffel  of  tingid  Liquor. 

106  Capillary  Dubes  and  Apparatus. 

107  A  Column  with  Aiding  Arms,  additional  Pieces,  Nuts,  Screws, 

Hooks,  Pullies,  &c.  of  a  very  ufeful,  curious,  and  particular  Con¬ 
trivance,  adapted  to  fupport  a  great  Number  of  the  Apparatus, 
in  which  Pullies,  Leavers,  Ballances,  Weights,  Pendulums,  &c. 
are  ufed  both  in  Mechanicks  and  Hydroftaticks. 

108  A  ftrong  Ballance  graduated,  for  explaining  the  Properties  of 

Leavers,  in  which  the  Power ,  Refinance ,  and  Point  of  Sufpenfion 
are  moveable  •,  and  may  be  readily  placed  in  any  given  Proportions. 

109  A  Prifm  with  a  Steel  Edge. 

I I  o  Awls  in  Brals  Handles  to  illuflrate  the  Center  of  Gravity. 

I I I  An  Inftrument  and  Apparatus  for  3  Leavers . 

1 1 2  Compound  Leavers . 

1 1 3  An  Axis  in  Peritrochio . 

114  A  double  Cone ,  that  runs  up  an  inclin’d  Plane,  which  is  two  Rulers, 

fo  difpos’d  as  to  be  inclined  to  each  other,  and  to  the  Horizon, 
which  double  Inclination  may  be  varied  as  the  Experiment  re¬ 
quires. 

1 1 5  A  Cylinder  that  runs  up  an  inclined  Plane. 

The  two  laft  Machines  prove,  that  a  Body  cannot  remain  at  reft, 
when  its  Center  of  Gravity  is  not  lowermoft. 

1 1 6  A  Machine  to  demonftrate  the  Properties  of  an  inclined  Plane,  fo 

contrived,  that  its  Inclination  may  be  changed  from  an  horizontal 
Plane  to  that  of  a  vertical  one,  and  the  adting  Power  may  be  placed 
in  any  given  Diredlion. 

/  j  7  A  little  Carriage,  and  its  Appendages,  for  fhewing  the  Advantage 

great 
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great  Wheels  have  over  little  ones,  and  that  in  all  Sorts  of  Roads, 
as  Clay,  Gravel,  Sand,  Pavements,  &c. 
ti8  Machines  for  oblique  Forces. 

1 19  Blocks ,  or  Sheaves  of  Bullies ,  after  all  the  various  Sorts  of  Combina¬ 

tions  and  Conftru&ions,  curioufty  framed,  and  turned  in  Brafs, 
and  running  either  on  Steel  Arbors,  or  Pivots,  in  which  all  pofli- 
ble  Care  is  taken  to  diminifli  their  Fridion. 

120  A  Machine  to  explain  the  Nature  and  Properties  of  the  Wedge.  In 

which  the  Wedge  is  formed  of  two  jointed  Rulers,  that  may  be 
fet  to  any  Inclination  from  each  other,  by  which  Means  the  Bale  of 
the  Wedge  is  varied,  as  may  alfo  its  Force  and  Refiftance,  by  a 
new  and  curious  Contrivance. 

121  A  Colledion  of  feveral  Wheels  and  Pinions,  to  fhew  that  either  of 

thefe  ad  as  Bullies ,  and  their  Proportions  as  Leavers .  ’ 

122  A  Model  of  Arthymedes's  Screw ,  the  Effed  of  which  becomes  fenfible, 

by  the  rifing  of  feveral  little  Balls  therein. 

123  A  Machine  for  explaining  the  Nature  of  the  Watch-Spring  and  Fuffey . 

124  An  Inftrument  to  explain  the  Effeds  of  Fridlion  in  Machines. 

125  A  Machine  for  fhewing  the  Acceleration  of  falling  Bodies . 

126  A  Jlrong  Ballance ,  and  its  Appendages  for  the  fame  Ufes. 

Thefe  two  laft  Machines  do  not  only  fhew  that  Bodies  are  accel- 
lerated  by  falling,  but  alfo  makes  the  Laws  of  this  Accelleration 
evident. 

127  An  Inftrument  to  illuflrate  Motion  and  Velocity . 

128  A  double  Pendulum,  mounted  on  a  Trough,  divided  into  two  equal 

Parts  by  aPartition,  for  fhewing  the  Proportions  of  refifting  Mediums. 

129  An  Inftrument  for  comparing  the  Swiftnefs  of  a  Body  falling  in  a  Cy. 

cloid ,  with  that  of  another  Body,  down  an  inclined  Plane. 

130  Another  Inftrument  for  comparing  the  Defcent  of  two  Bodies,  from 

any  Part  of  an  inverted  Cyloid . 

131  A  Machine  to  fhew  the  Diredion  of  a  Body  that  is  impreffed  with  a 

perpendicular  and  horizontal  Motion. 

132  Another  Machine ,  by  which  is  alfo  fhewn  a  Motion  produced  from 

two  Diredions. 

133  A  Machine  for  fhewing  the  Line  that  a  Body  aefcribes  in  falling, 

after  having  received  an  horizontal  Diredion. 

134  A  Machine  for  fhewing  the  Motion  of  a  Body,  negleding  its  proper 

Weight,  after  having  received  by  falling,  a  Diredion  oblique  to 
the  Horizon. 

As  the  Curve  in  Queftion  depends  upon  the  Obliquity  of  its 
Diredion,  the  Inftrument  is  conftruded  in  fuch  a  Manner,  that  the 
Degrees  of  its  Obliquity  may  be  varied. 

1 35  A  Machine  for  explaining  the  Theory  of  central  Forces  *,  contrived  in 

fuch  a  Manner,  that  its  Fridion  makes  no  fenfible  Error :  The 

K  k  2  Cele- 
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Celerity  and  Bulk  of  the  Bodies  may  be  varied  at  Pleafure.  Their 
Times  are  fhewn  by  Sound,  and  the  Spaces  run  through  by  an 

Index. 

136  A  Glafs  Globe  fixed  to  a  double  Axis,  which  may  be  whirl’d  with 
any  Degree  of  Velocity,  both  in  a  vertical  and  horizontal  Di- 


redtion. 


With  this  Machine  the  Effedls  of  central  Forces  may  be  feen 
on  Fluids  of  different  fpecifick  Gravities,  when  mixed  together,  or 
on  Solids  which  float  therein. 

137  A  flexible  Globe ,  or  Sphere ,  whofe  Poles  are  capable  of  being  deprefi 

led,  on  its  being  turned,  by  which  Means  the  centrifugal  Force 
raifes  the  Equator,  and  reprefen ts  the  Form  of  an  oblate  Spheriod 
to  the  Eye,  which  is  the  Figure  attributed  to  the  Earth  from  the 
late  Difcoveries. 

138  A  Machine  for  the  Congrefs  of  Bodies ,  both  elaftick  and  non-elaftick. 

Its  Parts  are  adapted  in  the  moft  convenient  Manner,  to  facilitate 
a  Contadt  which  does  not  change  the  Diredtion  of  the  Bodies, 
whofe  Solidities  or  Maffes  are  in  known  Proportions  *,  the  Points  of 
Sufpenfion  are  advantageoufly  difpofed,  and  their  Effedb  made  fen- 
Able  by  an  Index. 

139  A  Chronometer ,  or  Inflrument  to  meafure  fmall  Spaces  of  Time. 

140  A  Machine  and  Table  for  compound  Motion ,  in  which  the  Hammers 

are  fufpended  in  fuch  a  Manner,  as  to  regulate  the  Quantity  of 
Motion,  either  by  their  Celerity  or  Weight. 

14 1  A  graduated  Arch ,  and  /winging  Scale ,  for  fhewing  that  a  Body 

thrown  up  perpendicular  from  any  other  Body  in  Motion,  will  fall 
exadlly  on  the  fame  Place,  notwithftanding  both  the  Bodies  are 
moved. 

142  An  Apparatus  to  ftrain  Wires  or  Strings  a-crofs  a  Room  for  Experi¬ 

ments  of  the  like  Nature. 

143  An  Inflrument  to  explain  the  Force  of  Springs ,  &c. 

^of  a  Prefs. 

of  a  Capftan. 
of  Cranes  of  various  Sorts, 
of  Mr.  Allen\$  Crane  at  Bath . 
of  an  Engine  to  drive  Piles, 

of  an  Engine  to  faw  off  the  Tops  of  Piles  under  Water. 
Many  other  Models  of  Machines,  which  are  principally  defigned 
to  explain  the  Application  of  Ample  Machines,  in  thofe  which  are 
combined,  in  all  which  Care  is  taken  to  leave  thofe  Places  expos’d, 
where  the  chief  Motions  are  to  be  obferved. 

146  An  Inflrument  to  explain  the  Laws  of  Elafticity ,  on  Springs  and 
Wires,  &V, 

147  Large 


145  Models 
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147  Large  Weights,  for  feveral  Experiments. 

148  Smaller  Weights,  of  a  peculiar  Shape,  from  half  an  Ounce  to  Six 

Pounds. 

149  A  moveable  Table  for  various  Experiments,  that  may  be  rais’d  or 

lower’d. 

150  A  Pair  of  Scales  for  various  Experiments. 

InJiruments  for  Experiments  on  the  Motion ,  Weight, 

and  Equilibria  of  Fluids. 

15 1  \  Trough  lin’d  with  Lead,  and  furnifhed  with  a  Cock  ;  for  feve- 

ral  Hydroflatical  Experiments. 

152  AGlafsPhial ,  with  a  folid  Stopper,  which  in  this  State  is  heavier 

than  a  like  Bulk  of  Water. 

1 53  Several  Tubes  bent  in  different  Forms. 

254  An  Apparatus  for  proving  how  Fluids  prefs  againfl  the  Bottom  and 
Sides  of  their  containing  Yeffels,  being  compofed  of  feveral  Vef- 
feis,  which  may  be  fucceffively  placed  upon  one  common  Bafe ; 
the  Piflon,  which  is  the  Bottom  hereof,  is  fo  adjufled,  as  to  caufe* 
no  fenfible  Error  by  its  Fridion,  the  Columns  of  the  Fluid  remain 
always  at  the  fame  Height,  and  the  Weights  ad  in  a  uniform 
Manner. 

*55  Hydroflatical  Bellows . 

156  A  Glafs  Tube  with  a  Bladder  fixed  at  one  End. 

157  A  Glafs  Bucket  and  wooden  Cylinder. 

158  An  Hydroflatical  Ballance  of  a  commodious  Strudure. 

159  An  hollow  Glafs  Ball  with  a  Cock  to  it,  to  prove  that  Water  weighs 

in  Water. 

1 60  Areometers ,  or  Liquor  Proofs,  of  Glafs. 

1 6 1  Hydrometers  of  Brafs  or  Copper. 

162  A  Glafs  Veffel  for  changing  Water  into  Wine,  and  vice  verfd. 

163  A  Brafs  cylindrical  Veffel,  with  a  Solid  of  the  fame  Size,  to  fhew 

that  Bodies  plunged  in  Fluids  become  lighter. 

164  A  Glafs  Veffel  to  be  fufpended  to  the  Arm  of  a  Ballance,  for  Expe¬ 

riments  of  the  fame  Kind. 

165  Two  Balls  of  the  fame  Weight,  but  of  different  fpecifick  Gravity,  to 

be  hung  to  the  Arm  of  a  Ballance,  for  {hewing,  that  what  Bodies 
lofe  of  their  Weight,  on  being  plunged  into  Water,  is  in  Propor¬ 
tion  to  their  Bulk. 

1 66  A  Machine  for  fhewing  that  a  Body  emerged  in  a  Fluid,  changes  its 

relative  Weight,  when  the  Bulk  of  the  Fluid  in  which  it  is,  is 
either  condenfed  or  rarified. 
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167  A  Syphon,  open  at  Top,  to  which  may  be  fixed  an  exhaufting  Sy¬ 

ringe,  mounted  on  a  Frame  with  a  graduated  Scale,  for  compa¬ 
ring  the  Denfities  of  two  Fluids  at  the  fame  Time. 

168  A  cylindrical  Glafs  Veffel,  and  hollow  Images. 

169  Two  cylindrical  Glafs  Veffels,  mounted  in  a  Frame,  in  which  the 

hollow  Glafs  Images  may  be  moved  by  Compreffion,  without  be¬ 
ing  perceived  by  the  Spectators. 

170  A  Model  of  the  diving  Bell  and  Apparatus. 

1  71  A  common  Syphon,  and  others  of  different  Forms. 

172  A  double  Syphon. 

173  A  Syphon,  whofe  Arms  are  moveable  by  Means  of  a  Knee-like 
,  Joint. 

174  A  Tantalus  Cup  of  feveral  Fafhions, 

175  Glafs  Models  of  Sucking  p  Pumps ,  (with  or  without  Air -Veffels) 

Forcing  which  fhew  the  Reafons  of  Fire-Engines, 
and  Lifting  \  playing  with  a  continual  Stream. 


r 76  A  Fountain  of  Command. 

1 77  — -  Hiero. 

178  - Double. 

179  A  large  Fountain  by  compreffed  Air,  with  Variety  of  Jet  d’Eaux,  to 

which  alfo  may  be  applied  an  Apparatus  for  fhewing  the  various 
Curves  that  are  made  by  Projectiles. 

180  A  Ballance  to  weigh  Levity. 

1 81  An  Apparatus  to  make  Lead  fwim. 

182  An  Apparatus  to  make  Cork  fink. 

183  A  Column  and  Refervoir  for  /pouting  Water,  with  Tubes  that  may  be 

inclined  to  any  Angle  Jet  d’Eaux’s,  £sfc. 

184  Two  tall  cylindrical  narrow  Jars,  and  feveral  folid  Cylinders  of  diffe¬ 

rent  Woods,  to  fhew  that  they  will  fink  differently  according  to 
their  fpecifick  Gravities. 

18  5  A  Glafs- Bottle  full  of  Holes. 

186  Glafs  Bubbles,  which,  on  being  immerged  in  Water,  become  fpecifi- 

cally  heavier,  lighter,  and  of  the  fame  fpecifick  Gravity  of  the 
Water  fucceffively. 

187  A  Machine  for  fhewing  that  Bodies  emerged  in  Fluids,  change  their 

relative  Weight,  and  will  fink  or  rife  therein,  as  the  Fluid  in  which 
they  are  become  more  denfe  or  rarified. 

This  may  be  called  an  hydroftatical  Thermometer. 

188  Two  Glafs  Bubbles,  one  fwimming  at  the  Top,  and  the  other  lying 

at  the  Bottom  of  the  Water  in  a  Glafs  Jar,  fo  contrived,  that  by 
pouring  in  more  Water,  the  Bubbles  fhall  change  Place. 

189  A  Machine  for  J pouting  Mercury ,  which  (hews  the  various  Parabola’s 

that  are  made  by  Projectiles,  and  particularly  the  Truth  of  the  fe¬ 
veral 


Mathematical  Inflrwhents,  &c. 

veral  *\ules  in  tile  Art  of  Gunnery,  being  conftru&ed  in  fueh  a  cu- 
nous  Manner,  that  the  Force  may  be  varied  as  Occafion  requires. 

190  A  peculiar  Sort  of  Syhon,  the  Orifices  of  its  two  Legs  being  in  the 
iame  Line,  and  yet  the  W ater  will  run  out,  and  tho’  the  Orifices 
be  hut  in  Part  immerged,  yet  the  Water  will  rife.  This  Machine 
produces  its  Elfeds  tho’  continuing  dry  for  a  long  Time,  that 
either  of  the  Apertures  being  open’d,  and  the  other  remaining 
-hut  lor  Hours,  or  a  whole  Day,  and  then  opened,  the  Water  will 
now  out,  and  will  rife  and  fall  indifferently  in  either  Leg. 


W  5.  All  the  Models  of  Pumps,  Fountains,  Syphons.  £*.  are 
made  of  Glais,  in  which  all  the  Parts  of  Adtion  may  be  eafily 
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19 1  A  Small  Tingle  Barrel  Air-Tump. 

1 9 2  ^uiV7Parre^  ftanding,  or  tall  Air  'Pump  and  Apparatus . 

193  A  double  Barrel  Table  Air-Pump,  which  is  the  moft  ufeful  of  any 

with  a  large  Apparatus. 

194  A  Machine  particularly  applicable  to  the  double  Barrel  Table  Air-Pump, 

for  whirling  Bodies  in  Vacuo,  of  a  new  Contrivance,  by  which  all 
the  eledtrical  Experiments  on  whirling  Globes,  either  exhaufted  of 
tneir  Air,  or  not,  may  be  repeated. 

195  An  Apparatus  for  the  Experiments  of  Fire  in  Vacuo. 

196  An  Apparatus  for  the  Experiments  on  Eledfricity  in  Vacuo. 

197  A  Soitment  of  necefifary  Things  for  Experiments  on  Eledtricity  in 

Vacuo.  J 

198  A  very  tall  Receiver  compofed  of  feveral  Pieces,  with  a  curious  Ma¬ 

chine  at  Top,  by  which  Experiments  on  falling  Bodies  may  be  five 
Times  repeated  in  Vacuum,  when  the  Air  is  only  once  exhaufted 

199  A  double  Transferer  for  communicating  a  Vacuum  from  one  Re¬ 

ceiver  to  another. 

200  Two  Brafs  Hemifpheres,  with  a  Stopcock  and  Rings. 

201  A  Bottle  with  a  Jet  d’Eaux,  and  a  long  Tube  with  a  Receiver,  for 

fhewing  that  a  fmall  Quantity  of  included  Air,  preffes  equally  with 
the  whole  correfpondent  Column  of  the  Atmolphere. 

202  A  Glafs  with  a  wooden  VeiTel  at  its  Top,  to  prove  the  Porofitv  of  Ve¬ 

getables.  .  r  3 

203  A  proper  Veflel  for  proving  the  Skins  of  Animals  are  porous,  and  that 

an  abortive  Skin  is  not  fo. 


204  A 
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204  A  Machine  to  fhew  that  denfe  Air  will  drive  a  yielding  Solid  into  a 

Space  occupied  by  rarer  Air. 

205  A  Machine  to  ftrike  two  Hammers  againft  a  Bell  in  Vacuo,  and 

compreffed  Air. 

206  A  Machine  of  a  new  Contrivance  for  making  Experiments  in  com- 

prefTed  Air,  and  Apparatus  thereto  belonging. 

207  An  inje&ing  Syringe. 

208  A  Wind-Gun,  with  a  condenfing  Syringe  in  its  Stock,  having  a  Ma¬ 

gazine  of  fix  Balls,  from  which  one  Ball  at  a  Time  may  be  put 
into  the  Barrel,  without  letting  the  Air  efcape,  and  once  charging 
it  with  Air  is  fufficient  for  the  Difcharge  of  all  the  Balls. 

209  Capillary  Tubes  of  various  Sizes. 

210  An  Apparatus  for  the  Mercurial  Phofphori. 

21 1  An  Eolipile. 

212  An  Eolipile  on  a  Carriage. 

A  folidGlobe  to  be  heated,  and  a  Frame  to  receive  the  fame. 

213  V Thermometers ,  for  r  of  Spirits  of  Wine. 

2 14  jmealuring  the  InA  by  Sir Ifaac Newton’s.!  f" Spirits, 

215  lcreafe,andDecreafeJ  by  FarenheiPs,  I  Standard,  \  Oyl, 

216  l  of  the  Heat  and  1  by  Reautner's.  C  either  of  j  or 

2 17  J  Cold  of  the  Air,£  by  D'Lifie's,  &c.  J  ^Mercury. 

2 1 8  Monf.  Azont' s  Apparatus,  for  determining  that  it  is  the  Air’s  Preffure 

which  raifes  the  Mercury  in  the  Barometer, 

219  Diagonal 

220  Stagnant 

221  Portable 

222  Marine 

223  Dr.  Moreland' s  Statical 

224  Mr.  CaJweW s  Barofcope. 

225  An  Apparatus  for  an  artificial  S torm. 

226  An  Apparatus  for  theExplofion  of  Gun-powder  in  Vacuo. 

227  A  Pyrometer  of  a  new  and  curious  Contrivance,  for  meafuring  the 

Expanfion  of  Metals. 

%  *  -J  »  -  '  •  •  *  •  *  1  J 

Optical  hiftruments , 

1  <  ■  ■  <.  .+  r  ■  •*  4  r .  *  -  %  ,•  :  v  '  '  - 

228  C Pediacles  ground  on  Brafs  Tools,  fet  in  Silver,  Tortoifefhell, 

Horn,  Gfc. 

229  Reading-Glajfies ,  fet  in  Variety  of  curious  Frames. 

230  Concaves  for  Myopes,  or  fhort-fighted  Perfons. 

231  Profped-GlaJJes  of  all  Lengths. 

232  Opera  Glafifes. 

233  Diagonal  Profpefts. 


Barometers . 
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234  Telefcopes  of  all  Lengths.  '  1 

235  Newtonian  reflecting  Telefcopes  ?  The  Speculums  of  which  are  finifhed 

2 36  Gregorian  reflecting  Telefcopes  J  with  the  greateft  Care. 

237  Microfcopes ,  Wilfofs 

238  - - - Opake 

239  - Double 

240  — - Adams's  new  invented  Univerfal  One.  And, 

241  — - - folar  Apparatus  to  do. 

242  Camera  obfcura  of  various  Sorts. 

243  Camera  obfcura,  of  a  peculiar  Contrivance,  by  which  the  Images  of 

external  Objects,  are  exhibited  diftincftly  on  a  Sheet  of  Paper  each 
cloathed  in  their  native  Colours,  perfectly  like  their  Objects’;  and 
at  the  fame  Time  all  their  Motions  are  expreffed,  which  laft  no  other 
Art  can  imitate.  By  Means  of  this  Inftrument,  a  Perfon  unac¬ 
quainted  with  Drawing,  will  be  able  to  delineate  Objects,  to  the 
laft  Accuracy  and  Juftice  ;  and  another  well  vers’d  in  Painting  will 
find  many  Things  herein  to  perfect  his  Art.  c’ 


Inftrument s  for  Experiments  on  Lights  and  Colours, 

244  A  N  Helioftata,  or  Machine  for  direding  the  Sun’s  Rays  into  a 

1  X  dark  Chamber,  which  of  itfelf  direds  the  Mirrour  in  a  proper 

Manner,  to  call  the  Rays  in  the  fame  Line  for  feveral  Hours 
together. 

245  A  Machine  for  Ihewing  Experiments  on  the  Attra&ion  and  ReDuI- 

lion  of  the  Rays  of  Light.  Several  Machines  for  Experiments  on 
the  Laws  of  the  Refractions  of  the  Rays  of  Light,  viz. 

246  Boxes  with  Glafs  Sides. 

24 7  A  wooden  Box  with  Hiding  Sides,  and  changeable  Ends. 

248  Boxes,  with  Segments  of  Spheres,  fixed  in  their  Sides. 

249  A  folid  Glafs  Cube. 

250  A  particular  Stand  to  manage  thefe  Boxes  upon,  by  which  they  may¬ 

be  rais’d,  depreffed,  or  turn’d  round  at  Pleafure.  ' 

251  An  artificial  Eye,  furnilhed  with  Lens’s  of  different  Foci  or  Ases, 

to  fhew  the  Reafons  how  Gaffes  help  decayed  Sights  and  Myopes’ 

252  A  Semicircle  and  Prifm,  with  Glafs  Sides  to  determine  the  Angles  of 

Refraction.  & 

253  Three  Prifmatick  Boxes. 

254  Solid  Glafs  Prifms ,  mounted  on  Feet,  by  which  Means  they  may  be 

railed,  depreffed,  inclined,  or  turned  upon  their  Axis. 

255  Other  Prifms,  mounted  on  a  vertical  Foot,  which  may  be  raifed,  or 

depreffed,  and  turned  upon  their  Axis. 

LI  -  256  Prifms 


aj-8 

256 

257 
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Prifims  of  folid  Glafs  not  mounted. 

A  Plane  metalline  Speculum ,  mounted  on  a  Foot  that  may  be  rais’d,  de- 
preffed,  inclined,  or  turned  round  at  Pleafure. 

A  plain  Glafs  Mirrour ,  mounted  in  the  fame  Manner. 

Several  Glafs  Lens9 s,  mounted  in  Frames,  on  Feet. 

An  Inftrument  to  open  a  Paflage  for  the  Sun’s  Rays,  with  Holes  of 
different  Sizes. 

A  large  double  Convex  Lens  compofed  of  two  Segments,  and  mounted 
on  a  Foot  for  Experiments,  on  the  Refradtion  of  different  coloured 
Liquors. 

A  large  Paper  Screen  for  Experiments  on  the  Prifms,  and  the  Solar 
Microfcope. 

Concave  a  a*  c  11  c 

r  >  Mirrours  of-  all  Sizes. 

Convex  j 

5  Cylinders,  1 

! ^Pyramids  \  ^e^orme(^  -Pi&ures’ 

Offagons,  J 

Pidtures  for  a  pyramidical  Glafs. 

Magick  Lanthorns. 

Pictures  to  Ditto. 

Hollow  Prifins  that  may  be  exhaufted. 

An  Inftrument  to  determine  the  Refradtion  of  Fluids. 


Inftrument s,  &c.  for  Experiments  on  Ele&ricitj,  &c. 
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NAtural  armed  LoaL Stones. 

Artificial  Loadftones . 

A  Box  of  Filings,  and  Bits  of  Iron  Wires,  little  Iron  Balls,  and  Cy¬ 
linders. 

A  Trough  with  enamelled  Swans  and  Frogs. 

An  Iron  Rod. 

A  polifhed  Iron  Blade. 

A  Compafs  Dial. 

A  long  Needle  in  an  oblong  Box. 

A  Sea-Compafs. 

Several  Steel  Needles  touched  on  the  Load-ftone. 

A  large  Glafs  Tube,  open  at  both  Ends. 

Another  that  may  be  exhaufted. 

A  Glafs  Globe  for  whirling. 

Another  that  may  be  exhaufted  and  applied  to  the  whirling  Machine. 
Glafs  Plates. 

289  Se- 
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289  Several  little  Stands. 

290  A  folid  Stick  of  Sealing-Wax,  of  a  proper  Length  and  Diameter, 

291  A  Tube  of  Ditto. 

292  A  Stick  of  Brimftone. 

293  A  Cone  of  Ditto,  cover’d  with  a  Glafs. 

294  A  little  Amber  Ball,  and  another  of  Coral. 

295  Several  little  Ivory  Cups. 

296  A  Metal  Pyramid  for  the  Communication  of  Eledfricity. 

297  A  Sufpendor  furniflied  with  Ribbands  of  different  Colours. 

298  A  Rofm  Cake. 

299  A  Cake  of  Rofm  and  Gum  Lac. 

300  A  Sufpendor  furnifhed  with  Silk  Lines  for  communicating  Eledfricity 

to  living  Bodies. 

301  Avery  long  Packthread  String,  with  Balls  for  communicating  Elec¬ 

tricity  a  great  Way. 

302  Silken  Lines  for  the  fame  Purpofe. 

All  the  Apparatus  neceffary  to  perform  eledlrical  Experiments, 
as  well  in  the  open  Air,  as  in  Vacuum,  are,  if  defired,  carefully 
difpofed  in  one  Box  to  make  them  portable. 

Inftruments  for  Mftronomy ,  Geography,  See. 

3°3  QLobes,  celefiial  and  terrefirial ,  of  all  Sizes,  neatly  fitted  up,  viz. 

of  3,  9,  12,  17,  and  28  Inches  Diameter,  from  the  lateft  Ob- 
fervations. 

304  Globes ,  fitted  up  in  fuch  a  Manner,  that  the  Poles  of  the  diurnal  Mo¬ 

tion  in  a  celefiial  Globe,  pafs  in  a  Circle  round  the  Poles  of  the 
Ecliptick,  and  ferve  the  Purpofes  of  Chronology  and  Hiftory  for 
Times  paft,  and  will  alfo  anfwer  the  fame  Things  for  any  fucceeding 
Times  to  come  ;  by  which  Means  a  View  of  the  Heaven  is  obtained 
fuitable  to  every  Period,  and  will  anfwer  the  antient  Defcriptions, 
as  Eudoxus ,  who  is  fuppofed  to  have  borrowed  his  from  the  moft 
early  Obfervations,  and  of  Hipparchus ,  &c.  Nor  can  any  Contri- 
trivance  better  enable  the  meaneft  Reader  to  judge  of  the  Merits 
of  the  Controverfy  about  the  Argonautick  Expedition,  as  far  as  it 
depends  on  this,  for  it  will  verify  to  the  Sight,  the  Place  of  the 
Colures,  &c.  at  any  Time.  By  this  Contrivance  the  celefiial  Globe 
may  be  fo  adjufted,  as  to  exhibit  not  only  the  Rifings  and  Settings 
of  the  Stars  in  all  Ages,  and  Latitudes,  but  the  other  Phenomena, 
likewife,  that  depend  upon  the  Motion  of  the  diurnal  Axis  round 
the  annual  ones. 

305  Armillary  Spheres  of  any  Size. 
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306  Large  Aftronomical  Quadrants,  fitted  with  a  Telefcope  for  takin®  the 

Declination  of  the  Sun,  Moon,  and  Stars,  in  the  Meridian 

307  Trcmfit  Instruments,  for  determining  their  right  Afcenfions. 

308  Portable  Agronomical  Quadrants,  that  have  both  a  true  horizontal  and 

vertical  Motion,  for  obferving  the  Altitudes  of  the  Sun  or  Stars 

??  17  1  ,oflt,on’  with  which  (having  a  good  portable  Pendulum) 
„fie  Me.1c.1an  and  Latitude  of  the  Place  will  be  readily  determined  - 

of  Countries  °f  great  Ufe  °n  the  Sea-Coaft>  and  in  the  Surveys 

309  Equal  Altitude  Inftruments  for  obferving  Stars  of  equal  Heights  with 

which  having  a  good  portable  Pendulum,  the  Meridian°and  Lati- 
tude  or  Jace  may  be  very  accurately  found. 

310  Telefcopes,  fitted  with  a  Micrometer  for  obferving  the  apparent  Mao-. 

mtudes  of  the  Sun,  Moon,  and  Planets,  with  the  Apulfes  of  the 
Moon  and  Planets  to  the  fixed  Stars. 

31 1  Mr.  Gray’s  Inftrument  for  drawing  a  Meridian  Line  and  Telefcope 

for  obferving  the  Time  of  the  Night  by  the  Pole  Star.  P 

312  h  elm f copes  or  In  ft  rum  en  ts  for  obferving  the  Spots  in  the  Sun. 

13  ParrallaUuk  Telefcopes. 

14  A11 Aftronomical  Seller,  which  is  a  very  commodious  and  accurate  In¬ 

ftrument,  for  taking  fuch  Differences  of  right  Afcenfion  and  De- 
c  (nation,  as  are  too  large  to  be  obferved  thro’  a  fixed  Telefcope 

being  very  ufeful  for  obferving  the  Places  of  the  Planets  or  Comm 
when  they  aie  near  any  known  Star. 

3 1 5  Meridian  Telefcopes  for  correding  the  Motion  of  a  Clock  or  Watch 

and  finding  the  afcenfional  Differences  of  any  Objeds  in  the  Hea- 

8  thenTreS.0f  thdr  Tranfits  over  the  crofs  Haiti 
e  Dilfuences  of  Declination  of  two  fuch  Objeds  as  will  pafs  over 
the  Apertures  of  the  Telefcope,  may  be  al  fo  found .  P 

316  lffdovfeInfiruments  containing  two  chief  Parts  conneded  to»e- 

mer  having  four  _  feveral  Motions,  all  moved  by  Rack  Work 
j.  A  circular  Motion  to  fhew  all  horizontal  Angles  2  A  Se’ 
micrcukr  vertical  Motion.  3.  A  circular  equinodiai  Motion,  or 
101  any  I  lace  at  right  Angles  to  the  Vertical.  4.  A  Motion  thro’  a 
double  Sextant  at  right  Angles  to  the  Third,  drat  has  a  refrading 

rizontel?eorXef  ir'  •  By  dlISJnftrumenL  all  Angles,  either  ho- 
;.zontal  or  of  Elevation  or  Depreffion,  the  Azimuth  and  Alti- 

the  Hrf  the  1Nfendlan  and  Latitude  of  the  Place,  with 

Afcenfion0  ihnD^andNlght’  are  “ly  given  }  alfo  the  right 

Star  ft  one  n?r  inaC1°n  °f  M°°n’  a  F,anet’  Comet’  or  any 
Cdd  appear  ^  5  wh,C>  if  a  Comet  of  q™k  Motion 

thereby  fts  Pa’th  well  knowm"  ^  ^  flX  Minutes’  and 
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3 1 7  ^  Univerfal  Sun  Dial ,  having  all  the  abovefaid  four  Motions 

but  performed  in  a  different  Manner,  with  a  particular  and  curious 
Contrivance  for  finding  the  Time  of  the  Day,  within  a  few  Se¬ 
conds  of  Time. 

3 1 8  Horizontal  Sun  Dials  of  all  Sizes  and  Sorts,  for  Pedeftals  in  Gardens 

or  elfewhere.  ’ 

319  Portable  Sun  Dials  of  various  Kinds. 

320  Gnomonick  Polyhedrons,  with  feveral  Faces,  whereon  various  Kinds 

ot  Dials  are  projected  ;  of  this  Sort,  that  in  the  Privy-Garden , 

London ,  now  gone  to  Ruin,  was  antiently  the  fineli  in  the  World. 

321  Sutton  s  or  Collins'’ s  Quadrants, 

322  Gunter's  Quadrants ,  &c. 

323  Two  Hemifpheres ,  projected  on  the  Plane  of  the  Ecliptick,  contain- 

mg  all  the  Stars  in  Mr.  Flamftead’ s  Catalogue. 

324  Two  Hemifpheres  on  the  Plane  of  the  Equator,  flawing  the  ri»hr 

^fcenfion  and  Declination  of  the  Stars  in  the  fame  Catalogue.  °  ' 

325  1  he  Zodiack,  containing  all  the  Stars  in  the  Wav  of  the  Planets 

with  Dr.  Halle/ s  Method  for  finding  the  Longitude  at  Sea  "  ’ 

326  Planifpheres,  or  Projections  of  the  celeftial  Sphere,  upon  the  feveral 

r.anes,  viz.  that  of  Ptolemy,  where  the  Plane  of  the  Projection  is 
paradel  to  the  Equator ;  that  of  Gemma  Frifius,  where  the  Plane 
of  Projection  is  the  Colure,  or  foiftitial  Meridian  }  that  of  John 
e  0I'  ^nnelemma,  whole  Plane  of  Projection  is  a  Meridian 

rva  aCC  °!  C^le  in  l^e  ^x's  t^lat  Meridian,  at  an  infinite 
.i™“  ’  £^at  °^M.  de  la  Hire,  the  Plane  of  which  Projection  is 
alio  a  Meridian,  and  Place  of  the  Eye  in  that  Point  where  theDivi- 
110ns  of  the  Circles  projected  are  fenfibly  equal. 

327  Orreries,  or  Planetariums ,  of  about  12  Inches  Diameter,  which  fhew 

the  Motion  of  the  Earth  and  Moon  about  the  Sun. 

Orreries,  about  two  Foot  Diameter,  which  fhew  the  Motion  of 
the  Earth  and  Moon  together,  with  the  Inclination  of  the  Moon’s 
Orbit,  the  Retrogradation  of  the  Nodes.  The  annua!  and  diurnal 
Motions  of  the  Earth,  and  Motion  of  the  Sun  round  his  A*xis,  &c. 
325  A  Planetarium,  about  two  Foot  Diameter,  with  ail  the  Motions  of 
the  laft  Number,  and  the  Addition  of  the  two  inferior  Planets  Mer¬ 
cury  and  Venus,  the  former  having  its  annual,  and  the  latter  both 
its  annual  and  diurnal  Motions.  By  this  Inftrument  the  Situations 
ot  the  Planets,  with  Refpecfi:  to  the  Earth  at  different  Times,  as  they 
appear  direft  ftationary  or  retrogade,  are  plainly  vifible,  as  is  aifo 

the  Eciipfes  of  the  Sun  and  Moon,  and  the  Viciflitudes  of  the 
Seafons,  &c. 

9  A  Planetarium,  of  two  Feet  and  an  half  Diameter,  with  all  the 
I  roperties  of  the  two  foregoing  Numbers,  and  the  Addition  of 

the 
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the  three  fuperior  Planets,  Mars ,  Jupiter,  and  Saturn,  with  their 

annual  Motions. 

130  A  Planetarium  of  about  three  Feet  and  an  half  Diameter,  hand- 
fomeiy  ornamented,  containing  all  the  Particulars  of  the  three 
foregoing  Numbers,  and  the  Addition  of  the  diurnal  Motions  of 
Mars,  and  Jupiter ,  together  with  the  Motions  of  all  the  iecondary 
Planets  round  their  refpe&ive  Primaries  in  their  proper  Periods, 
ciV. 

All  thefe  Planetary  Machines  are  fo  conftrudted,  as  to  render  all 
the  Phenomena  (they  are  intended  to  demonftrate)  very  eafy  and 
intelligible. 

3  1  1  he  famous  Glafs  Sphere  of  the  Reverend  and  Learned  Dr.  Long’s 
Invention,  which  exhibits  at  one  View  both  the  real  and  apparent 
Motion  of  the  Heavens. 

332  The  Uranium  invented  by  the  Reverend  Dr.  Long. 

333  dftronomical  Clocks,  or  Regulators  carefully  performed. 

334  A  particularly  new  and  curious  Machine,  containing  a  Movement 

which  plays  either  an  Organ,  or  Harpfichord,  (or  both  if  de- 
fired)  in  a  mafterly  Manner*,  fhews  the  exad  Time  of  the 
Day  and  Night,  and  fets  a  going  a  tranfparent  Firmament, 
which  exhibits  the  apparent  rifing,  fouthing,  and  fetting  of  the  Sun, 
Moon,  and  Stars,  their  right  Afcenfions,  Declinations,  Altitudes, 
and  Amplitudes,  &c.  the  Times  of  their  Appearance  and  Difap- 
pearance  to  an  Inhabitant  on  any  Part  of  the  terraqueous  Globe, 
the  Place  of  the  Sun  and  Moon  in  the  Zodiack,  and  among!!  the 
fixed  Stars,  whereby  the  colmical,  heliacal,  and  achronical  Rifings 
and  Settings  thereof,  are  eafily  difcover’d,  and  the  natural  apparent 
race  of  the  Heavens,  at  all  Times  of  the  Day  and  Night,  and 
that  in  any  particular  Part  of  the  World,  and  many  other  Obfer- 
vables  of  the  Earth,  &c.  In  fhort,  it  is  a  moll  beautiful,  inftrudlive, 
and  ornamental  Piece  of  furniture,  not  unworthy  the  grandeft 
Apartment  in  any  Gentleman’s  or  Nobleman’s  Houfe. 

335  A  Cosmot  h  e  or  ion,  or  Machine,  of  a  new  Invention,  which  at  pre- 

fent  is  without  a  Parallel. 

It  is  about  four  Feet  and  a  half  Diameter,  Handing  upon  aPe- 
deflal  of  curious  Workmanfhip. 

In  its  Center  the  Sun  is  feen  to  perform  a  Revolution  about  its 
own  Axis  in  25  Days,  its  Axis  being  at  the  fame  Time  inclined 
to  the  Plane  of  the  Ecliptick,  in  an  Angle  of  664  Degrees.  The 
othei  Planets,  move  round  it,  in  which  Motion,  particular  Re¬ 
gard  is  had  both  to  their  proportionable  Diftances  and  Eccentrici¬ 
ties,  as  weli  as  to  their  relpebtive  Inclination  in  the  Plane  of  the 
Ecliptick,  1  heir  proportionable  Times  and  Magnitudes  are  like- 

wife 
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monaTftrn'1 5  (a"COrdi"g.to  the  Syftem  generally  received  l 
eci  bv  a  °"°‘7ers)  a'p.  the  Planets  themfelves  are  furround- 
b?  a  tranlP.arent  Firmament,  whereon  the  feveral  Con- 

tte  Pknetf '  adehncated’  ht  which  Means  the  Variety  of  Afpefis 

th 

-«  Ss^TK  a  as 

tude,  makes  its  Revolution  in  the  Plane  of  the  Ecliptick  Befides 

thJof^h  W0Uu  S°ut  itS  Axis’  its  Axis  remaining  parallel  to 
that  of  the  World,  fhews  the  Caufes  of  Day  and  Night  and  the 

•  stations  Oi  the  Seatons.  Round  this  Globe  revolves  the  Moon 

SacTd  !nthe  AnrdPtlCkf  °f  ‘  l-  ('"  006  °f  Wh°fe  Foci  the  Earth 
p  aced.  the  Apfides  of  whicn  advance  and  recede  every  l  unation 

*  “  “  rS"?  *  “  Conrequenm  in  i„  pZ„ 

hl  3S|cdes  move  round  in  Antecedentia.  The  Eccentri- 
city  of  this  dipt, ck  Orbit,  is  continually  changing  into  a  new  Curve 
an  its  Latitudes  both  northern  and  fouthern  are  fully  fhewn.  It 

Phafes  o'/ theM  P  ^  /7n°dical  M°nth’  the  ^eral 

.  ales  °f  the  Moon,  her  Age,  and  Place  in  the  Zodiack  which 

gives  a  clear  Idea  of  the  Manner  in  which  lunar  Eclipfes  are  occa- 

fioned  and  may  be  very  ingenioufly  demonftrated .P  The  Tides 

are  alfo  accounted  for  m  a  very  intelligible  Manner  and  as  the 

Observations  of  the  Eclipfes  of  Jupiter' s  Satellites  is  ’of  great  Ufe 

fl1PAM°n0my’  a .  particular  Regard  hath  been  had  to  conftruft 
then  Motion  in  inclined  Planes,  as  well  as  thofe  of  the  Satellites 

f An  5  3nd  tbeir  Di^ances5  Magnitudes,  and  true  Periods 
are  alfo  fhewn,  together  with  their  Immerfions  into,  and  Emm ef 

tons  out _of  tne  Shadow  or  their  refpedlive  Primary  A  Celido«ra 
phy  of  Venus  is  alfo  exhibited.  7',  A  LelltloSra- 

A11  the  Planetary  Bodies  are  put  in  Motion  at  once,  and  the 

oahtoT/ hC-that  feCS  th  w-  a  g0in§’  rs  regular,  and  eafy,  and  ca- 
rPhpbp  °ff  being  COlltinued  for  a  very  confiderable  Time.  In  ftort 
the  Contrivance  of  the  whole  Machine  is  fuch,  that  all  the  Pro¬ 
blems  of  Aftronomy,  Geography,  £*.  (the  Phyficks  excepted) 
may  oe  either  explain’d  or  illuflrated  by  it,  *  "  1 
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